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Kolmer’s Infection and Biologic Therapy EDITION 


The third edition of Dr. Kolmer’s work on Infection, Immunity and Biologic Therapy is in 
fact a new work. The chapters on precipitins, agglutinins, and complement-fixation have 
undergone heavy revision, including the recent investigations by Dr. Kolmer and his colleagues 
on complement-fixation in syphilis and a new method based on these studies. New chapters 
have been added on hemagglutinins, bearing especially on their relation to blood transfusion; 
on serum reactions in syphilis other than complement-fixation reactions; on allergy in rela- 
tion to infection and immunity, treatment of human allergies and the Schick test. 


Octavo volume of 1210 pages, with 202 original illustrations, 51 in colors. By John A. Kolmer, M.D., Dr. 
P.H., D.Se. (Hon.), Professor of Pathology’ and Bacteriology in the Graduate School of Medicine, Univer- 
sity of Pennsylvania. Cloth, $12.00 net. 


THIRD 


MacCallum’s P. athology EDITION 


There have been recorded during the past few years unusual developments in the knowledge 
of a number of diseases. For instance, as Dr. MacCallum puts it, “an almost completely new 
set of ideas about rickets has been developed.” Then the discovery of insulin has given a new 
comprehension of diabetes, throwing much light on metabolism in general. All this information 
has been summarized and presented here from a practical viewpoint. 


Octavo volume of 1162 pages, with 575 illustrations, 50 in colors. By W. G. MacCallum, M.D., Professor of ; 
Pathology and Bacteriology, Johns Hopkins University. Cloth, $10.00 net. 


THIRTEENTH 


American Illustrated Medical Dictionary EDITION 


About 2500 new words make their appearance for the first time in the new (13th) edition of the 
American Illustrated Medical Dictionary. These words have been selected from the literature 
covering all branches of medicine and the allied sciences. Particularly heavy have been the 
additions in the fields of bacteriology, immunology, public health, pharmacy, and dentistry. 


Octavo volume of 1344 pages, illustrated. Edited by W. A. Newman Dorland, M.D., Member of the Com- 


mittee on Nomenclature and Classification of Diseases, American Medical Association. 
Flexibly bound in red, thumb indexed. $7.50 net. 


Wells’ Chemical Pathology EDITION 


This work considers pathology from the standpoint of the chemical processes involved. It deals 
with the chemical changes that take place in pathologic conditions. It treats of the causes of 
disease and so provides the first step in their treatment. 


Octavo of 790 pages. By H. Gideon Wells, M.D., Ph.D., Professor of Pathology, University of Chicago. 
Cloth, $8.50 net. 
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Professor of Entomology, Massachusetts Agricultural College and Entomologist of the 
Massachusetts Agricultural Experiment Station. 
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Consulting Editor. 


McGraw-Hill Publications in the Zoological Sciences. 


395 Pages, 6x9, Illustrated, $3.50 net, postpaid 


A revision of this widely known text on the study of insccts in all their relations to man. The book 
gives a general idea of insects, their structure, life histories and habits, with methods for the control of 
insect pests in general, followed by a more thorough study of the more important insects found in this 
country. Among the many new additions to the book are a consideration of certain insects which have 
become more important since the first edition was published; recent developments in insecticides, and a 
chapter on animals not insects with which the entomologist is expected to deal. 


Recent McGraw-Hill Texts— 


CHAPTER HEADINGS 
on Zoology 
I—Insects and Other IX.—Insecticidesand Fun- XXI.—The Thysanoptera 
Shull Animals gicides; Fumiga- XXII.—The Corrodentia 
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Insects XiL~—-The Apterygsta XXVII.—The Peuroptera py 
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Bee, $3.50 pores XVI.—The Orthoptera XXXIII.—The Hymenoptera 
, VIl.—Insecticides in Gen- xy]].—The Isoptera XXXiV.—Animals not In 
Van Cleave— sme Stomach =§_ XVIII.—The Dermaptera sects which con: 
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SECURING DISEASE RESISTANT 
PLANTS: HOW IMPORTANT 
IS IT? WHOSE JOB IS IT?? 


THE rapid professional development of plant path- 
ology in the United States is a unique thing in the 
history of applied botany. European mycologists 
who visit us wonder at it and query why it has not 
occurred in the father lands. This is the more note- 
worthy when we recall that the mycological founda- 
tions of phytopathology were laid in Germany and 
the most stimulating early control measures came 
from France. To one who has followed the develop- 
ments of agricultural science in the American states, 
especially as represented in the history of the Depart- 
ment of Agriculture and the state experiment sta- 
tions, the answer is obvious. Almost simultaneously 
with the inauguration of these in the late 80’s we 
were handed from Europe, ready for our use, new 
chemical compounds which, as sprays or seed disin- 
fectants, were “specifies” against those age-old pests, 
the blights, mildews and smuts. Since the dawn of 
recorded history man had suffered almost helplessly 
from their toll. Now for the first time modern 
science had given him effective means for fighting 
these maladies. The public—shall we say the Amer- 
ican public especially—is always eager to have its 
ills eured by “specifies,” especially if it can get them 
in handy bottles or packets. We are even told that 
this mental attitude explains our many laws, among 
them legal restrictions concerning the sale of “patent 
medicines” and “dopes.” These “specifie”? sprays 
and seed treatments seemed almost like the magic 
wand. As the inevitable result, the agricultural pub- 
lic, and perhaps some of us pathologists, have natu- 
rally developed an exaggerated notion as to the rela- 
tive importance of spraying and disinfection in the 
control of crop plant diseases. Please do not mis- 
understand me. Never, since our agricultural ex- 
periment station movement began, has progress been 
more rapid in the perfection of fungicides than in 
recent years, and they should be, and will be, used 
even more in the immediate future than ever before. 
But at the same time the relative emphasis on con- 
trol methods in plant pathology is passing more and 
more to disease resistance. 

We may check, in part, the smut and bunt of wheat 
by seed treatment, but what about the seedling blight 


1 Address of retiring vice-president and chairman of 
Section O (Agriculture), American Association for the 
Advancement of Science, Kansas City, December 31, 1925. 
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and rust? We may check, in part, potato blight by 
Bordeaux mixture, but what about the virus plagues? 
We may check, in part, apple scab with lime-sulfur 
but what about fire blight? And, even where we can 
secure commercial control by such specific remedies, 
they are, as a rule, not only an expensive tax that 
only the crop specialist can afford to pay, but they 
are mere temporary palliatives, an annual tax to be 
paid in perpetuity. Improvements in fungicides and 
their use should continue wherever intensive agri- 
culture is practiced, but the search for disease-re- 
sistant crops merits more attention as of increasing 
relative importance. As illustrating these things from 
a single field we may note the fact, familiar to all 
American agronomists, that although refinement in 
seed treatment methods has rarely been more active 
than to-day, our interest in this is overshadowed by 
the hopes justified from the progress with cereal 
strains resistant to smuts and seedling blights as 
well as to the dreaded rusts and the even more baffling 
virus diseases. 

If we subscribe to the relative significance of these 
facts and agree that the urgent need is for disease 
resistant strains, not of one but of all important crop 
plants, let us frankly face the challenging question: 
Whose business is it to find or develop these? 

But do we really sense this challenge? A genera- 
tion ago the French vineyardists were forced to. The 
ravages of the Phylloxera obliged them literally to 
remake their vineyards on resistant roots. In gen- 
eral, American plant culturists are facing no such 
crises. But in a limited way I have seen such a local 
crisis with one crop plant, the cabbage. And just as 
in France the remade vineyards on resistant roots 
surpass the older, we may confidently predict that 
the new American cabbage industry is to have not 
only disease-resistant strains of all the various needed 
types, but, thanks to the devoted skill of my younger 
associate, Dr. J. C, Walker, these strains will average 
better and more uniform than American growers have 
ever before known. If we accept this challenge and 
clearly define the responsibilities before us, does it 
mean anything less than a similar reworking and in 
a sense remaking of all our crop plant varieties? 
Such an undertaking is too great for any single class 
or group of plant culturists. If it is to proceed apace 
we must collectively face the task and severally do 
our part. That we may do this more intelligently, 
let us try to define what such part may be. 

In the first place, let us not think of the task as too 
remote. Disease resistant plants are all about us 
awaiting detection. Variations as to relative sus- 
ceptibility, or conversely, as to relative resistance to 
disease, occur as commonly as do variations in other 
characteristics. Indeed, with our cultivated plants 
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we may expect such variations to be quite as comme flllbe 
in relative disease resistance as in color or other nyjillmirace! 
readily observable characters. Plant breeders hang 
long since selected and fixed type with a fair deor 
of uniformity as to these more obvious things, By 
as to disease susceptibility or resistance in this ney 
hemisphere, neither natural selection nor that of ny 
has had time to operate as effectively as it has in the 
corresponding old world fields and gardens, A;, 
rule, we may assume that the initial difficulty ig py 
as to the existence of such resistant plants but in th 
finding of them. 
If we accept these facts, then it should be evidey 
why too much reliance must not be put on any Singing T 
group of workers. While any effort for correlat(fiiiMlant 
apportionment of responsibility in research is wom In 
than useless if conceived in a spirit of inhibition ; 
may be most helpful if it indicates natural lines offiMevide 
progress. The professional groups with whom mjgmplant: 
sponsibility rests for finding or developing disea. fi II. 
resistant plants may be listed, perhaps in order o{fiMpart! 
natural responsibility, as (1) the plant pathologist (1) 
(2) the geneticists, (3) the plant culturists whethefMty to 
from the field of horticulture or of agronomy. [gio be 
us consider the relative responsibility of each and ai {iieal la 
whether collectively they are equal to the task. liseas 
(2) 
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I. The plant pathologist’s, of course, in part, bt 
only in part! And what is his evident share? 

(1) His is the chief responsibility for defining ani 
emphasizing the need. This is the more obviously bs 
duty because heretofore he has talked more ofta 
of the easier temporary remedies. 

(2) His must be the duty of leading in the stu(y 
of the nature and cause of disease resistance; al 
of the associated complexes—the relation of envinr 
ment to predisposition and to resistance. Such prob 
lems obviously require the technic, the continued it 
terest and the familiarity with pathological detals 
which only the phytopathologist may be expected t 
have. 

(3) His may also be an important share in !eat 
ing through observation and experiment what are tlt 
relative merits of recognized varieties as to disei# 
resistance. This is especially his responsibility wh 
his technical skill is needed to differentiate clos] 
similar diseases (e.g., with cabbage yellows vs. blat 
rot) and even more so when specialized races of tl 
parasites must be differentiated (e.g., stem rusts i 
cereals, bean anthracnose). 

(4) A lesser, though important, share in the seartl 
for disease-resistant individuals. This should largely 
be restricted to the selection from existing variet# 
rather than through breeding. Moreover, it shotll 
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‘ primarily concerned with those diseases which are 
weiving his special consideration from the patho- 
ogical standpoint as contrasted with a diffused or 
eperal responsibility. 

" (5) A still less share should be his in the perfect- 
17 of resistant strains through hybridization. Ex- 
eptionally this fascinating work may be his privilege 
yr even his clear duty. But I would emphasize that 
his is to be the exception rather than the rule lest 
he plant pathological profession divert too much 
service from its own proper field to one where its 
raining and efficiency may count for less. Where 
oeal conditions and associations favor, such breed- 
yg responsibilities should, I believe, be left for the 
lant culturist or the geneticist. 

In any case, the plant pathologist may thus rightly 
he expected to meet only a moderate share of the 
svident needs in the development of resistant crop 
plants. 

Il. The plant geneticist also in part, but only in 


nart! And what is his share? 


(1) Certainly it is his opportunity and responsibil- 
ty to take the lead in defining the genetical methods 
0 be used in such work and in discovering the geneti- 
al laws involved in the inheritance of the factors of 
lisease resistance, _ 

(2) Of course he should also, in many cases, lead 


n correlated efforts with plant pathological or plant 
ultural associates in advancing specific disease-re- 
sistant breeding efforts to a successful conclusion. 
This is especially true when the methods involve hy- 
bridization as supplementing selection. The gain 
rom such correlated efforts has recently been ad- 
nirably exemplified at Cornell with bean problems, 
lso with wheat-rust problems in Minnesota and with 
he cereal-seedling-blight resistance program headed 
by the federal Office of Cereal Investigations, cooper- 
ting with several of the north central states. 

But here again, as with plant pathologists, the pro- 
essional group is too small and its members too busy 
vith problems primarily of a different sort to justify 
eliance upon the geneticists as a professional group 
or any more than a small part in meeting the prac- 
ical needs for disease-resistant plants. 

Ill. What is the share of the plant culturist, 
rhether from the field of horticulture or of agronomy? 

Is it not evident that this group should take an in- 
reasingly large share of responsibility for the work? 
aturally the early initiative and the pioneering as 
0 Principles and methods have rested with the more 
mmited numbers of specialists and these chiefly in 
ie fields of plant pathology and genetics. But when 
he principles and methods are defined, should not the 
Pportunity and the duty for more of the detailed 
pork pass to the hands of the professional plant cul- 

tists? This seems obvious for two reasons. 
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First, the number of workers and the. nature of 
their occupation insures that the amount of plant 
material which passes under the survey of this group 
is much greater than that for either of the preceding 
professional groups. 

Second, the “finished product” can only be secured 
by the long-continued attention of the trained plant 
culturist whose professional interest as well as in- 
dividual skill enables him to secure, in combination 
with disease resistance, all those other qualities essen- 
tial for the commercial success of the particular crop 
plant concerned. 

It is only as the plant culturists assume such in- 
creasing share of responsibility that the needs for 
disease-resistant crop plants are adequately to be met 
from the professional ranks. 

But even if the responsibilities are rightly defined 
as above and even if they are proportionately as- 
sumed by pathologists, geneticists and plant cultur- 
ists, what then? Will our three professional groups 
thus by coordinated effort be equal to the task? Let 
me ask each of you individually and each group col- 
lectively, how much spare time have you for such new 
tasks? Let us realize, moreover, that such search for 
disease-resistant plants and, even more, such efforts 
at their production or improvement by hybridizing, 
is not for the weary or listless hand. The initiative 
for such developments can not be expected from the 
dull or work-fagged mind. Here, if anywhere in the 
field of scientific production, must the keenest intel- 
lects be operative, and full success is only assured to 
these who are at once clear in concept and tenacious 
of purpose; who are ready by persistent work and 
sustained thinking to follow their leads to the finish. 

Let us also note that especially in this problem is 
the old adage true, “well begun is half done.” The 
essential initial step is finding the first plant of out- 
standing disease resistance. Here again, let us note 
that there are two widely different sources from which 
this plant may come. The first, as with chestnut 
canker and pear blight, is in distant lands. For such 
search special exploring agents must be sent, e.g., a . 
Carleton to Russia for rust-resistant wheat, a Meyer 
to China for blight-resistant chestnuts, both financed 
by federal grants; or a Reinking to the Orient for 
wilt-resistant bananas, representing corporate inter- 
ests. Such an agent may be selected, now from one 
professional group, now from another, as determined 
by the detailed needs and especially by personal 
fitness. 

But such foreign exploring, although of spectacular 
interest in exceptional cases, is a minor matter when 
compared with the searching needed for nearby 
things. All about us in field, in garden, in orchard, 
are our chief possibilities. Even with the foreign in- 
troductions, the real “finds” must come from later 
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selections. It is in the hunt for these rare plants 
that many keen searchers are needed. How much 
help may rightly be expected in this from non-pro- 
fessional plant cultivators, including the amateur and 
the commercial groups, as supplementing that from 
the professional ranks? 


AMATEUR AND COMMERCIAL CONTRIBUTIONS 


A review of what has been done in plant as well 
as animal breeding leads one to marvel at the prog- 
ress made. No one can fail to recognize that such 
cereals as wheat and rice, such fruits as apple and 
peach, such vegetables as cauliflower and lettuce, are 
the products of a high order of creative genius work- 
ing through long ancestral generations. While the 
history of most of these is lost in antiquity we are 
fortunate enough in America to have witnessed similar 
developments with some of our new world plants. 
Let us not forget our debts to Ephraim Bull for the 
Concord grape and to Chauncey Goodrich for his 
pioneer potato breeding! How much we owe, indeed, 
to a score of searchers for hardy seedling apples 
adapted to our northern climate. How many of you 
have had personal contact with such amateur plant 
breeders? Those who have will, I am sure, bear wit- 
‘ness with me to the fact that often we may find 
among them a very high type of native ability com- 
bined with a lifelong zeal and devotion to a single 
line of work. I can not forget my contacts with 
Cyrus Guernsey Pringle, than whom America has 
produced no keener student of plants afield. He is 
known to the older generation of eastern taxonomists 
as a plant collector whose field acquaintance with 
the native North American flora probably never has 
been equalled and indeed may never be again; “facile 
princeps” was the rank accorded him by his lifelong 
friend and counselor, Asa Gray. But for a decade in 
his early life Pringle was an amateur plant breeder, 
and his accomplishments in the seventies include im- 
proved wheats still in use, the hull-less oat and pota- 
toes of the finest quality. Because of family misfor- 
tunes he soon left home to become a nation-wide col- 
lector, but he passed on his breeding stocks, together 
with some of his skill and enthusiasm, to his nephew, 
Frederick Horsford, who soon gave us the Horsford 
pea, while other Vermont neighbors, inspired by his 
example, produced the Nott’s Excelsior pea and the 
Green Mountain potato. Still others in those remote 
Vermont valleys early worked with potato and one 
of them, Albert Bresee, produced what may perhaps 
be considered the most remarkable potato America 
has known, the Early Rose, important not only be- 
cause a favorite in culture for two generations, but 
even more because it in turn has been the progenitor 
of much that is best in later seedling stocks in this 
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country and even in Europe. The point | Wor 
emphasize by these illustrations, from limiteg De 
sonal acquaintance in one community, is that sp 
of our rarest native creative ability, that which On, 
bines the keenest powers of observation, analysis and 
syntheses, may find its natural opportunity for » 
pression in amateur plant breeding. Nor need » 
think that the understanding of the present knoy) 
edge of the laws of inheritance is beyond such ma 
Indeed, Pringle, while yet a young man, was go ke 
a student that, although home cares kept him fn 
a college education, he acquired a botanical library 
adequate for his current needs and had stimulating 
correspondence with many other leading plant breaj, 
ers, English and French as well as American, 1 
mastery of modern genetical laws would have bey 
only an added challenge to such a mind. Wha 
evaluating the place of the “amateur” in biologie 
investigation may we not well remember that Charly 
Darwin was an amateur; and how about Gregor Mu. 
del? Indeed, from my limited observation I wonde 
whether lack of recognition of the importance of th 
amateur in plant breeding is not merely modn 
American professional provincialism. Is it, perhapy, 
naturally associated with the recent rapid develop. 
ment of publicly supported agricultural institution! 
Apparently there is no comparable situation i 
Europe. During this generation, when in Ameria 
we have been losing the amateur in potato breediny, 
just when we most needed him to aid in the seard 
for disease-resistant varieties, steady progress bi 
been continuing with his aid in England and Ge 
many. Through their national potato societies wil 
competitive trials, annual shows and reports, they 
countries, relying chiefly on their amateur potali 
breeders, have so stimulated and rewarded them thi 
they are at least a generation ahead of us in th 
development of disease-resisting strains of high aul 
varied commercial qualities. 

Most American amateurs have wrought for per 
sonal satisfaction rather than financial reward, bil 
let us not forget that much that is good in Americ 
plant improvement has come from the stimulus, i 
not by the personal skill, of commercial seedsme 
Notably is this true in American bean improvemell 
under the leadership of the Keeneys and Roges 
Creative ability is not necessarily or wisely divored 
from ability to secure commercial rewards as ¢ 
denced by our Edisons and Westinghouses. 

It might at first seem that such complex or obsctt 
characters as are involved in disease resistance woll 
evade the amateur. As a matter of fact, howevt 
the expression of disease resistance may be obvi0l 
to any keen observer regardless of technical skill " 
phytopathology. Let us illustrate from recent ¢ 


I, No, 1p 


t I wou 
nited » 
that sop 
rhich COM. 
alysis an 
Ly for ey 
' Need 
nt know. 
Such mey 
1S $0 Koay 
him frog 
al library 
imulating 
int bree. 
an, Th 
1aVe bee 
1. Wher 
biological 
t Charla 
gor Men. 
I wonder 
ce of the 
modem 
perhaps 
develop. 
itutions! 
ation in 
Ameria 
preeding 
@ search 
ress has 
nd Get. 
ies with 
is, thew 
* potato 
em that 
; in the 
igh ant 


or pet 
rd, but 
merical 
ulus, if 
odsmet 
remetit 
Rogers 
ivoreel 
as ef 


ybseure 
would 
ywevel, 
ybviou 
ill it 
nt de 


pRIL 2, 1926] 


slopments with two crop plants, the bean and wheat, 
xh of which has received especial attention from 
rofessionals skilled in both pathology and genetics.? 
With the bean, our practical progress to date in 
eveloping disease-resistant strains is based upon the 
hance discovery of two basie types by men who were 
either pathologists nor geneticists. I refer to the 
nthracnose-resistant strain, the Wells Red Kidney, 
ound in his fields by a New York bean grower, 
nee, (later grown by Wells), and the comparably 
hance discovery of the first mosaic-resistant Robust 
zn plant by Spragg, of the horticultural staff of 
fichigan Agricultural College. Although we may 
atter ourselves by the thought that Professor Spragg 
as a member of our professional group we should 
all that neither he nor any one else knew bean 
mosaic When he made that “find” in 1908. This 
robust” plant was selected for general vigor and 
ield rather than for recognized disease resistance. 

In the search for wheat resistant to the stem rust, 
less I am mistaken, the strains of outstanding 
promise to date are the Kanred and the Webster. 

he Kanred came from selections originating with 

n imported Crimean wheat and continued by the 
Kansas College staff a decade before its rust-resistant 
haracter was defined. The Webster descended from 
nother strain of Russian wheat introduced by the 
J. $8. Department of Agriculture in 1913. This was 
pf so unpromising a type that it was not even given 

name until a seed grower, E. S. McFadden, of 

ebster, South Dakota, chanced to observe its rust- 
sisting character. Stakman® and associates, in fol- 
owing up this lead, find that the Webster wheat is 
resistant to more physiologic forms of Puccinia 
jramims tritici than any other common wheat yet 
ested in the United States,” and that it may be cor- 
espondingly “potentially valuable as a parent of 

st-resistant hybrids.” 

The moral seems to me obvious, not that we of each 
professional group should do less, but that after doing 
I that is rightly possible, we should clearly recog- 
nize, define and advertise the need for help from 
thers, including the amateur and commercial groups. 

But, having thus portioned responsibility, let us 
n closing again emphasize that any suggestion of 
such division of the field or sharing of the tasks is 


It may not be inappropriate to add that the case of 
usarium resistant cabbage, to which we have given es- 
pecial attention, might also be cited. Our own findings 
f disease resistance in cabbage were antedated by two 
orticulturists, and at least one practical grower. They 
d not, however, know the nature of the disease and con- 
used it with the bacterial black rot. , 

__ stakman, E. C., Levine, M. N., and Griffee, F. 
ebster, a common wheat resistant to black stem rust. 
hytopath., 15: 691, 1925. 
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worse than useless and may be positively harmful if 
conceived in a spirit of inhibition. Individual initia- 
tive and personal freedom must always be stimulated 
rather than suppressed. It is here that we need con- 
stantly to recognize the artificiality of our academic 
departmental lines. Not only should the aid of the 
amateur be welcomed by our professional groups, but 
within our professional ranks we must encourage the 
amateur spirit not merely as exemplified by enthusi- 
astic devotion of purpose but also as concerns free- 
dom to follow the natural leads of the problem. The 
finding of a disease-resistant plant by the horticul- 
turist or the geneticist must bring opportunity with 
responsibility for continuing attention to the asso- 
ciated pathological questions as well as to those dis- 
tinetively genetical or horticultural. Similarly, if 
the initiative is from the pathologist, he must give 
earnest attention to the genetical and cultural aspects 
if his contributions are to be at once fundamentally 
sound and practically worth-while. The methods of 
correlation must vary with each ease. Ideally it may 
seem the commendable thing for two or three men 
representing specialized groups to work in associa- 
tion. Practically I believe the preferable way is for 
the one who initiates the work to earry it as far as 
he may, regardless of professional relations. If he 
starts as a plant culturist, whether professional or 
amateur, let him be encouraged and personally aided 
by pathological or genetical associates to penetrate 
and work in their field as far as justified by the 
natural trends of the problem and his ability to fol- 
low these. The spirit of research must not be re- 
strained by the artificial bounds of professional 
or administrative classifications. The only criteria 
should be the genius to initiate and the ability for 
sustained progress in a natural course. In this way 
is the conquest of nature to proceed with disease re- 
sistance as with every other type of scientific en- 


deavor. 
L. R. Jones 


UNIVERSITY OF WISCONSIN 





CHEMISTRY AND PURE SCIENCE’ 


THE wide field embracing the so-called natural 
sciences, ever broadening, ever extending its fron- 
tiers, may be conveniently and somewhat indefinitely 
divided into two general areas. One of these areas 
includes the descriptive sciences, and the other the 
explanatory sciences. 

A deseriptive science deals with the problem of 
investigating and describing various objects or phe- 
nomena as they occur in nature, while it is the aim 


1 Address delivered on the occasion of the dedication of 
Venable Hall of Chemistry, at the University of North 
Carolina. 
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of explanatory science to investigate the genesis, the 

inter-relations and the transformations which spon- 

taneously appear or can be produced artificially, and 

to endeavor to discover the causes of these changes. 
To quote from Mellor: 


It is the popular belief that the aim of science is to 
explain things; as a matter of fact, the so-called explana- 
tions of science do not get much beyond describing the 
observed facts in the simplest possible terms so as to 
make their relations with one another clear and in- 
telligible. 

Science may explain a phenomenon by describing how 
one event is determined by an antecedent action—some- 
times called a cause; and how one particular set of con- 
ditions—the cause—can give rise to another set of con- 
ditions—the effect. Science explains a phenomenon (the 
effect) by showing that it is a necessary or rather a 
probable consequence of another phenomenon (the cause). 


If we attempt to assign any given branch of science 
to either the descriptive or the explanatory region of 
the general field we meet with difficulties which at 
once become apparent, for there is practically none 
that is wholly descriptive and none that is wholly 
explanatory. That this difficulty of classification 
should exist is apparent from the very nature of 
science itself, for, to quote Huxley: 


All true sciences begin with empirical knowledge—the 
record of facts obtained by observation and experiment. 

It is work for the intellect to educe the elements of 
sameness amidst apparent diversity, and to see differences 
amidst apparent identity. 


In other words all science begins with facts and 
ends with laws. 

Chemistry, therefore, can be expected to offer no 
exception to the general rule, for it is man’s attempt 
to classify his knowledge of all the different con- 
stituents which compose the natural objects in the 
universe. It is therefore a fundamental portion of 
descriptive science. But it is—moreover—an ex- 
planatory science, since it attempts also to afford an 
explanation of the phenomena which occur when the 
different kinds of material react one with another. 
It strives also to give an insight into, and an under- 
‘standing of, the very constitution of matter itself— 
something at present entirely, and probably forever, 
beyond the direct grasp of our senses. In all cases 
it has been necessary to first investigate that which 
is visible and subject to direct observation by the 
organs of the senses and then to develop hypotheses 
or propositions as to the actual causes and the true 
nature of the relations which have been observed be- 
tween that which has been studied and the categories 
of time, space, movement or mass. It has further 
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been necessary to verify the logical consequence, of 
these hypotheses by experiment, and to advance theo. 
ries which shall account for the nature of the prope. 
ties of the thing studied in its relations with thingy 
already known, and with those conditions or categoria 
among which it exists. And finally it has been nec. 
sary to keep clearly in mind a fact which is far to, 
often overlooked or forgotten; a hypothesis or , 
theory can neither be proved or disproved. To quot, 
the words of Ostwald, “It is merely a tool which j, 
rejected when found to be no longer serviceable,” 

To briefly recapitulate we may therefore say thy 
chemistry is the science which investigates and do. 
seribes the various materials of which all natuy 
objects are composed; it attempts to explain thei: 
actions toward other substances by indicating th 
causes of their behavior, and it offers hypotheses anj 
theories to explain the behavior of substances whe 
the causes are not directly perceptible to the organ 
of sense. 

The more advanced developments of chemistry ar 
indistinguishable from the science of physics and m 
dividing line can be drawn between the distinctive 
fields of these two important branches of natuml 
science. 

If we attempt to distinguish between a pure ani 
an applied science we encounter difficulties whic 
are even more formidable than those met with in a 
effort to distinguish between a descriptive science 
and an explanatory science, or to distinguish properly 
between physics and chemistry. “Pure” science may 
be defined as knowledge sought solely for the sake 
of truth, and applied science as knowledge utilized 
in the practice of the various arts. But if we go 
back to the earliest authorities and consult Plato and 
Aristotle we may be somewhat embarrassed to find 
it explicitly stated that—“It is the purpose of pure 
science to observe phenomena and trace their laws; 
the purpose of art to produce, modify or destroy. 
Strictly speaking there is no such thing as applied 
science, for, the moment the attempt is made to apply, 
science passes into the realm of art.” 

Since my thesis is the relation of chemistry 
pure science I am in no way embarrassed by such 4 
summary elimination of a topic which it is the duty 
of others to defend. But such an elimination in 
way accords with the profound regard and respett 
which is felt by all for applied chemistry as a mos 
potent factor in alleviating the suffering and improv 
ing the lot of mankind. 

The contributions of chemistry to pure science 1 
the strictest sense of the term have been so conspitt 
ous and so great as to require neither enumeration no 
emphasis. A list of the names of eminent chemists 
would be a list of conspicuous contributors to th 
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ivancement of science in its purest form. Lavoisier, 
nalton, Davy, Berzelius, Bunsen, Van’t Hoff, Ar- 
penius, Victor Meyer, Crookes, Remsen, Venable— 
heir names are many and they have labored for the 
th in science and for the truth alone. 

To cite a conspicuous example, because of his 
otable genius and because of the fact that, being 
sociated with the university at which I was at that 

‘me a student, it was my privilege and pleasure 
, have known him—I will refer to Josiah Willard 

ibbs. Gibbs contributed more than any other sci- 

itist to the elucidation of some of the most com- 

lex problems in theoretical chemistry. He was a 
mure scientist if there ever was one. He was abso- 
itely impractical and the application of his science 
9a practical problem of production would have been 
or him an utter impossibility. To him the pursuit 
»f knowledge was an abstraction, something to be fol- 
owed for the sake of the knowledge alone, without 
muy ulterior view to its ultimate application. His 
studies were so abstruse and apparently intangible 
hat he was understood by but few, if any, of his 
sontemporaries and by only a small proportion of 
his more advanced students. But the value of his 
ontributions to the realm of chemistry is well-nigh 
ncalculable and his name is achieving the eminence 
0 which it is entitled. 

But although Gibbs and the many others who have 
ndded much to pure science through the medium 
of chemistry are dead—the progress in these direc- 
ions will continue and new hands will bear the 
orches into the dark places. 

It is in the realization of such dreams as the con- 
struction of this splendid laboratory which we are to- 
lay dedicating that assures the fulfilment of the prom- 
se of the future, and, in closing, I will quote to you 
i remark once made to me by Willard Gibbs, which 
emphasizes an idea that may well serve as a guiding 
principle in scientific inquiry : 


Nature is like a sphynx of whom we are forever asking 
questions. The answer she gives does not depend so 
much on the questions we ask as it does on the way we 
ASK Our questions. 


B. B. Bouttwoop 
YALE UNIVERSITY 





JPENING OF THE ASTRONOMIC HALL 
OF THE AMERICAN MUSEUM 


On March 24, 1926, a reception was held at the 
American Museum of Natural History in celebration 
of the opening of the preliminary astronomical hall. 
‘ncluded in the exhibits are oil paintings of the three 
solar eclipses seen in the United States in 1918, 1923 
and 1925, 
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These eclipse paintings were begun through the 
engagement of Mr. Howard Russell Butler, N.A., by 
Mr. Edward Dean Adams, to paint the solar eclipse 
of June 8, 1918, at the station of the U. S. Naval Ob- 
servatory at Baker, Oregon, and the gift of this paint- 
ing to the American Museum. A physicist by early 
training and an artist by life training, Mr. Butler is 
probably the best qualified man in this country, if not 
in the world, to undertake the painting of this astro- 
nomical phenomenon which lasts at most only a very 
few minutes. 

The paintings are arranged in the form of a trip- 
tych, and one sees the paintings as he would view the 
eclipses, each through a separate window. The lights 
are hidden so that the pictures appear to be large 
photographic transparencies in their true color. 

The picture on the left of the triptych is of the 
total eclipse of the sun, which occurred on June 8, 
1918, as seen by Mr. Butler at Baker, Oregon. The 
eclipse reached totality at 4:03 P. M. at an altitude 
of about 45°, and since it was in the afternoon the 
long axis of the corona was inclined to the right. The 
time was near the period of maximum sun-spots, and 
as was to be expected there was a diminished corona 
not exceeding three fourths the diameter of the sun, 
but with more polar streamers than were expected. 
The prominences, especially those on the lower right, 
reached exceptionally large proportions, the “Helio- 
saurus” measuring 47,000 miles in height. The 
“Eagle” at the top was another large and striking 
prominence. The eclipse was seen through a thin film 
of clouds, so thin that it did not appreciably lessen 
its brilliancy, but added to the picturesque effect. 
(Gift of Mr. Edward Dean Adams to the American 
Museum of Natural History.) 

The vertical picture in the center of the triptych is 
of the total eclipse of the sun, which occurred on Sep- 
tember 10, 1923, as seen near Lompoc, California. 
This eclipse reached totality at 12:59 P. M. and since 
it was almost a noon-day eclipse, the long axis of the 
corona was practicsiiv horizontal. The time was 
nearer the period of u ..imum sun-spots, and as was 
to be expected the corona was more extended. It was 


seen in a gap between two clouds. Mr. Butler, hav-. 


ing practically finished his notes during the period of 
totality, was surprised by the first Baily’s bead of the 
third contact, that is, the first appearance of a speck 
of the photosphere, evidently between two volcanic 
peaks on the rough surface of the moon. This ap- 
peared like an orange ball of great brilliancy resting 
on the upper limb of the moon. For a few seconds 
the corona remained, and Venus, slightly more than 
one degree above the moon, continued to shine bril- 
liantly. He concluded to make this combined effect, 
commonly known as the diamond-ring effect, his pic- 
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ture. (Gift of the Morris K. Jessup Fund to the 
American Museum of Natural History.) 

The picture on the right of the triptych is of the 
total eclipse of the sun, which occurred on January 
24, 1925, as seen at Middletown, Connecticut. The 
eclipse reached totality at 9:10 A. M., and conse- 
quently the long axis of the corona is inclined to the 
left. The time was near the period of maximum sun- 
spots, and not only was the outline of the corona sur- 
prising to astronomers, but some of the streamers 
were much longer than was expected. The promi- 
nences, while many (19 were recorded by the camera), 
were so small that they could not be seen by the naked 
eye. (Gift of the Morris K. Jessup Fund to the 
American Museum of Natural History.) 

Besides the paintings of the eclipses, two other 
pictures by Mr. Howard Russell Butler were ex- 
hibited. Mr. Butler has painted a lunar landscape 
with the cooperation of Professor Henry Norris Rus- 
sell, direetor of the Halsted Observatory at Prince- 
ton. It shows the earth in the sky as seen from the 
moon, the observer being located in one of the rugged 
lunar craters near a spine thrust up from the crater 
floor, similar to that which was formed during the 
great eruption of Mt. Pelée on Martinique in 1902. 
The earth is represented as in the month of June with 
the Atlantic toward the observer. It is passing 
through the constellation Seorpio, Antares appearing 
near the point of the spine. Mars is seen near the 
top of the canvas. (Gift of the Morris K. Jessup 
Fund to the American Museum of Natural History.) 
Mr. Butler’s second picture represents the great 
aurora of August 12, 1919, as seen from Ogunquit, 
Maine. 

In an outer alcove of the hall are a large number 
of photographie transparencies representing solar 
eclipses and other astronomical phenomena. These 
preliminary exhibits represent the first example of 
American Museum methods of education applied to 
astronomy and just outside of the hall are exhibited 
for the first time plans for the proposed hall of as- 
tronomy. 

CLYDE FISHER 

AMERICAN MUSEUM OF NATURAL History, 

New York City 





FILIBERT ROTH 


Fiuisert Rotu, professor emeritus and founder of 
the forestry department at the University of Mich- 
igan, has passed away. Professor Roth’s life was 
that of a pioneer worker. In his life he combined 
Europe’s best scientific ideals in forestry with an 
American frontiersman’s conviction in the momen- 
tousness of his subject. He was representative of the 
early educator in his field. 


SCIENCE 


[Vou. LXIITI, No, 163) 


Professor Roth was born in Wurtemburg, Germany 
April 20, 1858, and came to the United States in 137} 
His first years in this country in Wisconsin and latey 
on western plains formed a rich background foy his 
later efforts. It was his early impressions of {hy 
Lake States’ white pine areas in Wisconsin which 
served as a foundation for his masterly knowledge of 
American forest conditions. 

Graduating from the University of Michigan jy 
1890, almost immediately Professor Roth worked a3 
special timber expert with the Bureau of Forestry 
There he first became identified prominently with qj 
forest developments in this country, and his wor; 
with his colleague, Dr. B. E. Fernow, forms an «&. 
sential chapter in the history of the development of 
American forest policies. Associated as they were 
the two minds formed an alliance in presenting for. 
estry to a new country. It was generally assume 
that at the source of every creek there was enough 
pine to last for all time; they were heralded as the 
“denudiatics.” But so many of their early predic. 
tions have now become demonstrated realities that 
their teachings are known and accepted to-day as 
general truths by all. 

Professor Roth rapidly achieved distinction in the 
bureau. His publication, “Timber,” in 1895 was early 
recognized as a first step toward the dissemination of 
scientific knowledge coneerning wood in America: 
bulletin 10 has, perhaps, been used more than any 
other one publication which deals with timber. 

His acquaintance with the forests of the Lake 
States led to a study and report on “Forest Condi- 
tions of Wisconsin,” 1898. This was the first publi- 
cation written on the forests of that region. 

Still associated with Dr. Fernow, he taught forestry 
at Cornell University from 1898 to 1901. Later he 
served as an administrator of the national forest re- 
serves, Department of the Interior. He remained 
here until the urgent call for the establishment of 
forestry at the University of Michigan was heeded. 
In 1903 he organized the first courses in forestry 
to be given in the middle west. 

With little financial assistance, he labored success- 
fully with the newly founded and meagerly equippel 
department. With characteristic enthusiasm, he told 
his early classes of the one hundred per cent. increas 
in the university’s equipment—“We now have two 
pairs of calipers.” During Professor Roth’s admir- 

istration, the professional facilities and materi 
equipment of the department assumed worthy pr 
portions. No other man was better qualified than 
“Daddy” to establish forestry in the Lake States. 

As an exceptional teacher, Professor Roth was als 
a worker among his boys. The last time he taught 
dendrology, he made a tree book for himself and col 
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tinued to be @ student with his students. As a lec- 
turer, he always had a wealth of material to present 
and he was original in the saying. He took a lead- 
ing interest in all matters pertaining to a scientific 
forestry and through his many publications revealed 
his unqualified devotion to the subject. 

In addition to the many shorter publications he 
wrote and edited, Professor Roth was also the author 
of “Cypress,” “The Annual Ring,” “Timber Physies,” 
“Uses of Wood,” “Grazing in Forest Reserves,” 
“First Book of Forestry,” and the texts “Forest 
Regulation,” “Forest Valuation.”’ A revision of these 
texts was made soon after his retirement from the 
university. 

His notable contributions brought him in touch 
with prominent men in all branches of science. In 
1910 he attended the International Forestry Congress 
and represented the United States at Brussels. His 
service rendered while serving with the Michigan 
State Forestry Commission, the old Public Domain 
Commission, and later with the Conservation Com- 
mission are well known to the friends of state con- 
servation and forestry. He was singly recognized in 
being selected as the honorary member, on the con- 
tinent, of the Canadian Forest Engineers. In 1923 
the honorary degree of LL.D. was presented to him 
by Marquette University. 

Professor Roth was admired for his recognized 
ability; his friends and particularly his students will 
always remember him for his individual geniality. 
To Professor Roth we owe our appreciation for his 
stimulating influence in a scientific study of the 
American forests and forest conditions; for his in- 
itial accomplishments in forestry for the Lake States; 
and for his attainments in national affairs and splen- 
did service to the entire country for his part in 
shaping past and future American forest policies. 

Dow V. Baxter 
DEPARTMENT OF BOTANY, 
UNIVERSITY OF WISCONSIN 





SCIENTIFIC EVENTS 


AWARDS FROM THE MILTON FUND AT 
HARVARD UNIVERSITY 

ANNOUNCEMENT is made at Harvard University of 
twenty-eight awards to professors in the university in 
accordance with the provisions of the Milton Fund 
for research. As noted in Science for October 3, 
1924, this legacy, yielding an annual income of about 
$50,000, becomes available to the university in 1924. 
The awards inelude the following for scientific work: 


Percy W. BripeMan, professor of physics, for two 
papi. to enable him to continue the services of an as- 
Sistant to do the routine work of setting up apparatus 
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and making observations in connection with his various 
researches on the effects of high pressure. 

CHARLES THOMAS BRUES, assistant professor of eco- 
nomic entomology, to enable investigations to be con- 
tinued on the distribution and relationships of the para- 
sitic Hymenoptera. These insects play an important rdéle 
in regulating the abundance of injurious insect pests, and 
the biological control of insect pests by this method has 
made rapid strides during the past two decades and bids 
fair to be of very great importance in the future. 

Emory LEON CHAFFEE, associate professor of physics, 
for two years, to pay for the services of a trained as- 
sistant and to purchase the necessary supplies to continue 
a research on the electrical response of the eye resulting 
from the stimulation of light. Work on this problem is 
already under way, having been assisted by a former 
grant from the Milton Fund. 

JAMES BRYANT CONANT, associate professor of chem- 
istry, for two years, to pay the salary of an assistant 
chemist and for the purpose of chemicals and apparatus 
to enable Professor Conant to continue his study of the 
irreversible oxidation of organic compounds. The pur- 
pose of the investigation is to obtain quantitative infor- 
mation in regard to the oxidation of organic compounds 
in solution at room temperature. 

WILLIAM JOHN CROZIER, associate professor of general 
physiology, to pay the salary of a qualified assistant and 
for the purchase of supplies to enable an investigation 
to be made of the temperature characteristics of vital 
processes as an aid to their chemical interpretation. 

SAMUEL RANDALL DETWILER, assistant professor of 
zoology, for a substitute teacher and for technical as- 
sistance to permit of the continuation of the research 
concerning nervous development in vertebrate animals, in 
an effort to obtain a clearer understanding of their be- 
havior. 

EDWARD WALDO ForBES, lecturer on fine arts and di- 
rector of the William Hayes Fogg Art Museums, to be 
used to further a study of paintings by X-rays. The 
work is being undertaken with the cooperation of the 
Museum of Minneapolis, and has been assisted by a 
former grant from the Milton Fund. 

GEORGE SHANNON ForBES, associate professor of chem- 
istry, to purchase essential parts for the construction of 
apparatus to be used in special photochemical investiga- 
tions. Particularly, this apparatus will be used to de- 
termine with precision the relation between photochem- 
ical reaction velocity, concentrations of reactants, wave 
length, intensity of light, ete. The photolysis of uranyl 
oxalate is finding a rapidly increasing use for the mea- 
surement of light intensity among photochemists, biolo- 
gists and industrialists. 

Louis Cary GRATON, professor of mining geology, to 
construct a machine for the preparation of highly perfect 
polished surfaces on opaque minerals and ores intended 
for microscopical investigation. 

GRINNELL JONES, associate professor of chemistry, to 
permit him to continue with his researches connected with 
the electrical conductivity of solutions. 

ARTHUR B. Lams, Sheldon Emery professor of organic 
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chemistry and director of the chemical laboratory, for a 
competent assistant and for the purchase of minerals, 
chemicals, etc., in a research into the absorbent qualities 
of certain crystalline substances. It is expected that this 
work will throw considerable light on the dimensions of 
molecules of various gases as well as to provide a means 
of separating certain gases hitherto impossible of sepa- 
ration. 

KirTLEY F. MATHER, associate professor of physiog- 
raphy, to pay the salaries of a draftsman, stenographer 
and statistician, whose assistance is necessary for the 
completion of a treatise concerning the ‘‘Physiography 
of South America.’’ Professor Mather has already made 
several trips to South America and has collected a large 
amount of material, which forms the subject matter of 
his course Geography 7—Physiography of South Amer- 
ica. The applicant is planning to put the material into 
final shape for publication during the current year. 

WILLIAM HENRY PICKERING, assistant professor of as- 
tronomy, emeritus, to defray expenses incurred in making 
computations and drawings in connection with Professor 
Pickering’s researches on Mars and the Moon. During 
the next two years the southern hemisphere of the planet 
Mars will be turned toward the earth, and the work will 
consist largely of making astronomical observations dur- 
ing this period. The work will go toward the construc- 
tion of a table and map similar to that now in the hands 
of Professor Shapley for publication in the Annals of 
the observatory. 

HarLow SHAPLEY, Paine professor of practical astron- 
omy and director of the Harvard College Observatory, 
for two years, to defray expenses connected with making 
extensive researches which lie in the province of the 
variable stars. Particularly, the grant is to cover the 
expense of an investigation of the variability, absolute 
magnitudes and parallaxes of stars throughout the whole 
length of the Milky Way, in order to determine the dis- 
tance and structure of various parts of the galactic sys- 
tem and thus to throw some light on its origin and 
growth. 

WILLIAM HENRY WESTON, JR., assistant professor of 
botany, to complete an intensive comparative study of a 
group of parasitic fungi which cause the several downy 
mildew diseases of important food crops. Professor 
Weston began this work eight years ago and during this 
time eight papers have been published on the various 
phases covered. A comprehensive collection of repre- 
sentatives of all known fungi from various parts of the 
world has been made. The grant will be used for paying 
for the part-time services of two well-trained graduate 
students. 

EDWIN BIDWELL WILSON, professor of vital statistics, 
to pay for the extra clerical assistance needed to conduct 
a general statistical investigation on all stars for which 
a large amount of material is available, in accordance 
with biometric methods involving partial correlation. 


CONGRESSIONAL LEGISLATION ON AGRI- 
CULTURAL MATTERS 


Among bills touching on agriculture which have 
been introduced in Congress are the following: 
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A supplemental estimate of $185,000 for the Depart 
ment of Agriculture for the fiscal year 1927, to eOntiny con 
the research work of the fixed-nitrogen research labon, No 
tory under the Bureau of Soils, has been transmitted » 
the senate from the president, with an accompany; ™ 
letter from the director of the Bureau of the Budge, a 
The agricultural appropriation bill, carrying a total a 

$129,370,468, has been reported to the senate with among. 
ments, by the Committee on Appropriations, me 
Representative Edwards, of Georgia, has introduced " 
bill (H. R. 9692) directing the Secretary of Agricultn iim 5. 
to cooperate with the various cotton-producing states i, * 


investigating the ‘‘brown wilt’’ and other diseases of th 
cotton plant. 

Establishment and maintenance of a forest experimey 
station in Porto Rico is provided for in a bill (H.R 
9595) which has been introduced by Mr. Davila, of Por) 
Rico. 

The senate has also passed a resolution (S. Res, 146) 
requesting the Tariff Commission to investigate the cog 
of producing cream and milk, etc., at home and in con. 
peting countries. 

A bill (S. 1250) amending the act authorizing dom. 
tions of public lands to states and territories that pn. 
vide colleges for the benefit of agriculture and the m 
chanical arts has been passed by the senate. It provide 
that income from the sale of such lands must be devoted 
to agricultural and industrial education. 

Another bill (8S. 1462) passed by the senate permits 
an exchange of land for the improvement of the Medicine 
Bow National Forest. 

The first urgent deficiency bill (H. R. 8722), with 
amendments providing additional amounts for forest fir 
weather-warning surveys and for fighting and preventing 
forest fires, has been passed by the senate. All items in 
the bill affecting the Department of Agriculture hav 
been agreed upon by the two houses. 

Representative Haugen, of Iowa, has introduced a bil 
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(H. R. 9458) to authorize the grazing of livestock " 
national forests, to provide for the establishment of gra: 
ing districts on the public lands of the United States ani ti 
Alaska, and to regulate their beneficial use by livestock, P 
and for other purposes. 
Senator Harreld, of Oklahoma, has introduced a till T 
(S. 3260) ‘‘to authorize the Secretary of the Interior and . 
e 


the Secretary of War to lease lands for game-preserv? 
and game-propagation purposes to state departments 
other organizations under state or federal control.’’ 


THE EVOLUTION OF MAN 


THE following minute has been adopted by the 
Council of the American Anthropological Association: 


In view of the dogmatic objections raised against the 
theory of evolution the council of the American Anthr 
pological Association have thought it advisable to form 
late the present position of scientific inquiry. 

The plants and animals belonging to early periods of 
the earth’s history show that the forms have not remained 
the same for any length of time. The changes that hav? 
occurred are of such character that we are compelled 
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consider the later forms as descendants of older forms. 
No form of living being has remained the same through 
the ages. The evidence of past times is corroborated by 
the structural and developmental analogies observed in 
related forms, proofs of a gradual differentiation from 


a Budge, common ancestral forms. 

8 total o The minute structure of all living matter is alike and 
th amen. shows that all organisms, from the lowest to the highest, 
7 must be considered as a unit. 

TOdueed 4 Man has succeeded in producing a variety of forms of 
Sricultar domestic animals and cultivated plants which differ from 
States ip their ancestors. Our success, accomplished in a very short 
28 OF the period, indicates that in long periods nature will produce 

i more fundamental changes. 

Xperiment Man is part of the animal world. In all respects his 
ll (HR anatomical structure conforms to that of the rest of the 


OF Port animal world. His prenatal life closely parallels that of 
R the higher mammals. The same influences that control 
3. 146) their development after birth control him and he re- 


! o ee sponds in a like manner to the environment in which he 
1 in con. is placed. Prehistoric archeology has shown that, in the 
course of the ages, man has undergone great changes in 
ng dona: physical type and that ancient man differed from mod- 
that pro ern races, the more so the more ancient the remains. 
the 7 Local types of man have developed on every continent 
Provides and their existence proves that changes in the heritable 
; devoted characteristics of racial groups are effected in the course 
of time. 
_— We must conclude that the bodily form of man as well 
Medicine as that of animals and plants has changed and is still 
ag fe changing, not in the course of centuries, but in long 
')» with periods. 
‘ea “ The exact cause of changes in the form of organisms 
*ventitg Mi and the conditions under which they occur, as well as the 


tems i causes making for stability, are still imperfectly known. 
re have The principle of change has been so well established that 
it should become the common property of mankind. 


d a bill 

“a "I THIRD PAN-PACIFIC SCIENCE CONGRESS 
te ad IN response to the invitation of the Japanese Na- 
rated, tional Research Council to participate in the Third 


Pan-Pacifie Science Congress which will be held at 
a bil Tokyo, October 27 to November 9, 1926, a number of 


‘or and American scientific men have already decided to at- 
reserve tend. Among these are: 
nts or 


President Wallace W. Atwood, Clark University, and 
Mrs. Atwood. 

Dr. Caroline E. Furness, chairman of the department 
of astronomy, Vassar College, Poughkeepsie, New 

y the York. 

ation: Dr. Herbert E. Gregory, professor of geology, Yale 
University. 

President F, 8. Harris, Brigham Young University, 


) 


st the 


. Provo, Utah. 

' Dr. Andrew C. Lawson, head of the department of 
is of geology, University of California. 

ve Dr. C. K. Leith, professor of geology, University of 
have Wisconsin, and Mrs. Leith. 

J te Dr. G. W. Littlehales, U. 8S. Hydrographic Office, Wash- 


ington, D. C. 
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Dr. George F. McEwen, Scripps Institution of Oceanog- 
raphy, La Jolla, California. 

Dr. George H. Parker, professor of zoology, Harvard — 
University, and Mrs. Parker. 

Rev. Father Roque Ruajio, faculty of civil engineering, 
University of Santo Tomas, Manila, P. I. 

Dr. W. A. Setchell, head of the department of botany, 
University of California. 

Dr. T. Wayland Vaughan, director, Scripps Institution 
of Oceanography, La Jolla, California. 

Dr. Victor C. Vaughan, chairman, division of medical 
science, National Research Council, Washington, 
D. C., and Mrs. Vaughan. 


If there are others who are planning to go to 
Japan for this congress next fall, it is requested that 
word be sent to the National Research Council, Wash- 
ington, D. C., to be forwarded to the National Re- 
search Council of Japan. 





SCIENTIFIC NOTES AND NEWS 


THE council of the British Association for the Ad- 
vancement of Science will nominate Sir Arthur Keith, 
Hunterian professor in the Royal College of Surgeons 
and secretary of the Royal Institution, as president 
of the association for the meeting in Leeds in 1927. 
At the Oxford meeting this year Professor F. 0. 
Bower will preside over the botanical section in place 
of the late Dr. William Bateson. 


Dr. MicHaet I. Puptn, professor of electromechan- 
ics at Columbia University, was awarded the honorary 
degree of doctor of laws by the University of Cali- 
fornia on March 23, at the annual charter day exer- 
cises of the university. Dr. Pupin gave the principal 
address on this occasion. 


Dr. Stmon FLEXNER, director of the Rockefeller 
Institute for Medical Research, has been elected an 
honorary member of the Microbiological Society of 
Leningrad, Russia. 


Dr. Montrose T. Burrows has been elected to 
sueceed Dr. W. B. Cannon as chairman of the com- 
mittee on protection of medical research of the 
American Medical Association. Expressions of appre- 
ciation were recorded by the board of trustees “for 
the very valuable service rendered by Dr. Cannon in 
the position which he held so long.” 


THE John Burroughs Bronze Medal will be formally 
presented to William Beebe, the naturalist and author, 
at the annual meeting of the John Burroughs Memo- 
rial Association, to be held on April 3, at 3 P. M. in 
the auditorium of the American Museum of Natural 
History. 


ProFressoR ERNEST H. WIson, assistant director — 
of Arnold Arboretum, has received the Veitch Memo- 
rial gold medal awarded to him by the British Royal 
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Horticultural Society. He is the first American to 
receive this honor. 


JEAN CuHakcoT, explorer, has been elected a member 
of the French Academy of Sciences in the place made 
vacant by the death of Frangois-Felix Tisserand. 


PROFESSOR CHARLES RICHET, emeritus professor of 
physiology at Paris, has recently been nominated 
Grand Officer of the Legion of Honour. 


Dr. F. A. Batuer, keeper of the department of 
geology, British Museum (Natural History), has been 
elected a foreign member of Halle Academy of 
Sciences. 


Dr. A. C. Moore, of the University of South Caro- 
lina, was elected president of the South Carolina State 


Academy of Science at a meeting of the academy on 
March 18. 


E. F. Bean has been appointed state geologist of 
Wisconsin and director of the State Geological and 
Natural History Survey. Mr. Bean has been acting 
state geologist since last September, when Dr. W. O. 
Hotchkiss resigned the position to become president 
of the Michigan School of Mines. Mr. H. R. Aldrich, 
formerly director of field parties on the survey, has 
been appointed assistant state geologist. 


Srpney Paice, chief of the areal geology section of 
the U. S. Geological Survey, has accepted an appoint- 
ment with the Amerada Corporation for work in 
South America. W. R. Smith has resigned as geolo- 
gist in the Alaska branch of the survey. 


LIEUTENANT-COLONEL CHARLES F. Craic, Medical 
Corps, U. S. Army, has been appointed director of 
laboratories and of the department of clinical pathol- 
ogy and preventive medicine at the Army Medical 
School, Washington, D. C. 


Proressor GEORGE O. Hiciey, head of the depart- 
ment of chemistry at Ohio Wesleyan University, has 
been appointed health officer of Delaware, to succeed 
the late Dr. Cyrus W. Chidester. 


Dr. F. O. ANDEREGG has resigned as associate pro- 
fessor of physical chemistry in Purdue University to 
accept the industrial fellowship on Portland cement 
at Mellon Institute of Industrial Research, University 
of Pittsburgh. T. R. LeCompte (M.S., Louisiana 
State) and Dr. J. J. Enright (Ph.D., Yale) have 
been appointed fellows of the institute. Mr. Le- 
Compte will be engaged in research on problems in 
felt hat technology. Dr. Enright will carry on a bio- 
chemical-bacteriological study of dental caries, in co- 
operation with faculty members of the school of den- 
tistry, University of Pittsburgh. 


THoRNE L. WHEELER, of Arthur D. Little, Inc., has 
been appointed by General Amos A. Fries as one of 
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the consultants for the U. S. Chemical Warfar 
Service. 


Dr. E. H. Sevuarps, professor of geology in thy 
University of Texas, has been given leave of abseny 
in order to attend the International Geologic Congres, 
at Madrid and to visit some localities of geologic iy. 
terest in Europe. 


Dr. Lyman C. NEWELL, of the department of chen. 
istry at Boston University, has been granted a leay, 
of absence for the next academic year which will }p 
spent in visiting laboratories in this country anj 
Europe. 


Emery C. Leonarp, botanist of the Smithsonian 
Institution, has returned from botanical exploration 
in the Republic of Haiti lasting four months. 


Proressor SaMvuEL J. Recorp, of the Yale Forestry 
School, has returned from an absence of two and, 
half months spent on a collecting trip through the 
forests of Central America. 


Dr. J. M. AupRICcH, associate curator of insects in 
the U. 8. National Museum, will leave for Guatemala, 
on April 1, to study and collect parasitie diptera. 


Dr. Ropert CusHMAN Murpsy, assistant director 
of the American Museum of Natural History, write 
that the statement that he planned to go on a «l- 
lecting trip to the Dutch East Indies is incorrect. 


At the University of Texas Professor Charles 
Schuchert has completed his service as visiting pro- 
fessor of geology in the graduate faculty for the 
winter term and will shortly return to New Haven. 
Professor Arthur Keith, of the United States Geo- 
logical Survey, has accepted a similar appointment 
for the spring term of the present year and will give 
a course in structural geology. 


Sir ArtHuR SmitH Woopwarp has left England 
for Beirut, Syria, where he will be engaged for the 
next three months in the preparation of a work on 
the Cretaceous fishes of Mount Lebanon. 


Sir Jacapis CHanpra Boss, the Indian plant phys 
ologist, is leaving for Europe to lecture before the 
Academy of Sciences at Brussels, on the special in- 
vitation of the King of the Belgians. He will also 
lecture before British and Continental universities. 


Proressor Acwarp, general secretary of the Paris 
Academy of Medicine, is soon to leave on an official 
mission to visit the universities and scientific societies 
of Japan. 


Proressor THeopore W. Ricwarps, director of the 
Wolcott Gibbs memorial laboratory at Harvard Un- 
versity, will read a paper entitled “Internal Pressures, 
Chemical and Cohesive, which determine the Exist- 
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ence of Solids and Liquids,” at a meeting of the 
Northeastern section of the American Chemical So- 
ciety to be held at the Massachusetts Institute of 


Technology on April 9. 


Tue first course of two lectures under the Morris 
Herzstein lectureship on diseases of the Pacific Basin, 
‘neluding tropical diseases, will be given by Dr. 
Henry S. Houghton, director of the Peking Union 
Medical College, at Lane Hall of the Stanford Uni- 
versity Medical School. Monday, April 26, and 
Wednesday, April 28, have been tentatively selected 
as the dates for the lectures, which will be given at 


8:00 P. M. 


Dr. B. Brouwer, professor of neurology at the 
University of Amsterdam, will deliver the seventh 
Harvey Society lecture at the New York Academy of 
Medicine on Saturday evening, April 17, on the sub- 
ject of “Comparative Anatomy and Nerve Pathology.” 


Dr. Georce N. Stewart, professor of experimental 
medicine, Western Reserve University School of Medi- 
cine, will deliver the Mellon lecture of the Biological 
Society at the Carnegie Institute, Pittsburgh, on April 
30 on “Studies on the Adrenal Glands.” 


Dr. R. B. Sosman, of the geophysical laboratory, 
Carnegie Institution of Washington, will give a series 
of ten lectures at the Massachusetts Institute of Tech- 
nology during the first two weeks of April on the sub- 
ject of “Elastic Waves and the Earth’s Structure.” 


Dr. S. B. Woisacn, professor of pathology at the 
Harvard Medical School, addressed the scientific staff 
of the Rockefeller Institute for Medical Research on 
March 26 on “A Résumé of Rickettsia Research.” 


Dr. Epwin E. Sriosson, editor of Science Service, 
gave an address entitled “The Chemical Interpreta- 
tion of History” at a joint meeting of the Washing- 
ton Academy of Sciences, the Philosophical Society of 
Washington and the Chemical Society of Washington 
on March 18. 


Dr. Francis G. BeNnepict, director of the Nutrition 
Laboratory of the Carnegie Institution of Washing- 
ton, Boston, Mass., gave a lecture on March 15 before 
the Physiological Society of Philadelphia on “Perspi- 
ratio Insensibilis: Its Significance in Physiology and 
Pathology and its Relationship to Skin Temperature 
and Heat Loss.” On March 19 this same address was 
given by Dr. Benedict at Teachers College, Columbia 
University, New York City. 


Dr. ALDO CASTELLANI, professor of tropical medi- 
cine at Tulane University of Louisiana Medical School, 
gave the Gehrmann memorial lectures at the Univer- 
sity of Illinois College of Medicine on “Fungi as 
Causative Agents of Disease in the Tropics and in the 
Temperate Zone” on March 23, 24 and 25. 
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Dr. Jonn C. Merriam, president of the Carnegie 
Institution of Washington, gave a lecture on March 
26 before the Columbia University chapter of Sigma 
Xi. The subject of the lecture was “Cave Exploration 
in California and its Bearing upon Problems of Pleis- 
tocene History.” 


Dr. Hersert Osporn, of Ohio State University, 
gave a lecture on “Early History of Entomology” be- 
fore a joint meeting of the Agriculture Club and 
Gamma Sigma Delta, the honor society of agriculture, 
at the Alabama Polytechnic Institute during the week 
of March 7. 


Huex D. Miser, state geologist of Tennessee, gave 
an illustrated address on “Erosion in the San Juan 
Canyon, Utah,” at the University of Cincinnati, 
on March 10. 


Proressor A. 8. Epprneton will deliver the Baker- 
ian lecture of the Royal Society on May 6, taking as 
his subject “Diffuse Matter in Inter-stellar Space.” 
The Croonian lecture will be delivered by Professor 
A. V. Hill on the “Laws of Muscular Motion,” on 
May 20. On March 4, a discussion on “The Electrical 
State of the Upper Atmosphere” will be opened by 
Sir Ernest Rutherford. 


ProressoR ARNOLD SOMMERFELD, professor of 
physies at the University of Munich, delivered the 
first of a course of three lectures on “Atomistic 
Physies” at the Imperial College of Science and 
Technology, under the auspices of the University of 
London, on March 3. 


Dr. J. Lucten Morris, professor of biochemistry 
in the school of medicine of Western Reserve Uni- 
versity, died on March 19, aged forty years. 


BENJAMIN PICKMAN MANN, examiner in the United 
States Patent Office and at one time assistant ento- 
mologist in the U. S. Department of Agriculture, 
died on March 22, aged seventy-eight years. 


Proressor Davin Sina Capper, for twenty years 
professor of engineering in the University of London, 
died on February 12, aged sixty-one years. 


Dr. O. SToERK, professor of pathology and director 
of the institute for pathologie histology and bacteri- 
ology at Vienna, has died, aged fifty-six years. 


At the meeting of British botanists held in the 
rooms of the Linnean Society of London on March 
10, it was resolved to send an invitation to the mem- 
bers of the fourth International Botanical Congress 
(Congress of Plant Sciences) meeting at Ithaca, New 
York, in August, 1926, to meet for the fifth Inter- 
national Botanical Congress, in London, in 1930. 


EXERCISES installing a chapter of Sigma Xi at 
New York University took place on March 20. Pro- 
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fessor F. K. Richtmyer, head of the department of 
physies at Cornell University, presided and later gave 
the chapter its charter. Professor C. E. McClung, 
head of the department of zoology at the University 
of Pennsylvania, addressed the members. After the 
ceremonies a formal dinner was held in the Faculty 
Club. Dr. Holmes C. Jackson, head of the depart- 
ment of physiology and dean of the College of Den- 
tistry, presided. Speakers were Clarence E. Davies, 
acting secretary of Sigma Xi; Chancellor Elmer Ells- 
worth Brown, Dean Marshall Stewart Brown, Dean 
Archibald L. Bouton, of the college of arts and pure 
science, Dean Charles Henry Snow, of the college of 
engineering, and Professor Arthur F. Hill. 


Dr. Wa. A. FELSING, professor of chemistry at the 
University of Texas, visited the University of Arizona 
on February 18-20, and installed the Phi Chapter of 
Phi Lambda Upsilon. Dr. Felsing addressed the 
Sigma Xi Club on Thursday, February 18, on the 
topic “Low Temperature Research,” and the follow- 
ing Friday he spoke before the Arizona Section of 
the American Chemical Society on “The Corrosion 
of Iron.” 


In accordance with a request made by the United 
States Bureau of Soils and approved by the director 
of the budget, there has been included in the bureau’s 
appropriation for the fiscal year 1927 an item of 
$185,000 which will enable the Secretary of Agricul- 
ture to continue the research work of the Fixed 
Nitrogen Research Laboratory under the bureau. 


SAMUEL AUGUSTINE COURTAULD has given £30,000 
to the Middlesex Hospital, London, for the erection 
of a research and training department in connection 
with the medical school. This is to be known as “The 
Courtauld Institute of Bio-Chemistry.” Plans pro- 
vide for a new seven-story building to be erected on 
a site adjacent to the Middlesex Hospital and its 
medical school premises. The Courtauld Institute will 
be a complete department of medical chemistry. In 
1924 Mr. §S. A. Courtauld endowed the chair of 
anatomy at the Middlesex Hospital Medical School 
with £20,000. 


THE Department of Mines, Ottawa, Canada, would 
be grateful for any information that might lead to the 
discovery of Mr. Frederick W. Waugh, for many 
years an assistant-ethnologist on its staff. Mr. 
Waugh, who was in very poor health, disappeared 
mysteriously in Montreal on September 20, 1924, when 
returning from Seven Islands, on the north shore of 
the Gulf of St. Lawrence. It is thought possible that 
he may have suffered from loss of memory, and sought 
employment with some other scientific organization in 
America or Europe. In addition to ethnology, he was 
greatly interested in the biological sciences, and had 
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made a close study of spiders and mushrooms; he wa, 
also an expert gardener. Mr. Waugh was bom jy 
1872, was five feet ten inches in height, of spay, 
build, with grey eyes, dark brown hair turning grey, 
and walked with a slight stoop. His native tongy, 
was English, but he read both French and Germay, 


A BILL has been introduced into the New York Stat. 
Assembly by James R. Robinson to provide the Stat, 
College of Agriculture, Ithaca, with $1,250,000, t, 
come out of the $100,000,000 bond issue voted lag 
fall, of which $10,000,000 is to be spent yearly. The 
million and a quarter was allotted to the college by ay 
agreement between Governor Smith and the repub. 
lican leaders, but the necessary legislation had no} 
been started previously. It is planned to use the 
money for the construction of the plant industry 
building. 


THe Lehn and Fink Products Company, of New 
York, have established at Columbia University a 1. 
search fellowship for the investigation of problems 
in the field of essential oils, perfumes and related 
products, the work to be carried out in the organic 
laboratories under the direction of Professor Marston 
T. Bogert. 


MontTeriorE Hospitan for Chronic Diseases, New 
York City, announces the establishment of the Hilda 
Stich Stroock research fellowship with an honorariun 
of $1,200 a year. The fellowship may be taken in the 
medical, neurological, tuberculosis or cancer divisions. 


Accorpiné to the London Times, the vice-chancellor 
of Cambridge University (Dr. A. C. Seward, master 
of Downing College), has received the following de 
cision of the judges delegate who heard the appeal 
of Mr. J. B. S. Haldane on March 17 at the Royal 
Courts of Justice (Screncer, p. 298): “The majority 
of the court is of opinion that, in view of all the cir- 
cumstances of this particular case, which have been 
more fully before us than they were before the vice- 
chancellor and the sex viri, the appeal should be 4l- 
lowed, but this decision is not to be taken as any éx- 
pression of opinion that adultery may not be gross 
immorality within the meaning of the statute.” 


THE scientific expedition under Professor Matthew 
W. Stirling, of Berkeley, Calif., which intends to 
penetrate the unknown interior of Dutch New Guinea 
to study pigmy and other primitive tribes, will leave 
Java on April 4. The first party, consisting of the 
American members and a detachment of Dutch in- 
fantry, will sail on that day. The second party, con- 
sisting of 130 natives and two detachments of i0- 
fantry, will leave Java on April 20. Dr. Hoffman, 4 
Dutch army surgeon, and three helpers will accom- 
pany the scientists. Measures have been taken to en- 
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ple the expedition to proceed even if an accident 


appens to its airplane. 


Aw expedition, under the auspices of the American 
fyscum of Natural History, will leave this summer 
, eollect specimens in Greenland. Captain Bob Bart- 
ett, Peary’s captain, will command the ship, the 
forrissey. Knud Rasmussen, the explorer, will ac- 
ompany the trip if his health permits. Arthur 
Young, who has shot big game in Africa and the 
Arctic with bow and arrows, will be a member of the 
arty. In addition several scientific men will go with 
he expedition. The general advisory committee of 
he expedition will be composed of Harrison Wil- 
iams, Junius S. Morgan and Cleveland E. Dodge, 
nstees of the American Museum of Natural History; 
Professor Henry Fairfield Osborn, president of the 
museum; Frederic C. Walcott, of the New York Zoo- 
ogical and American Geographical Societies; George 
H, Sherwood, of the American Museum of Natural 
History; Fitzhugh Green, Arctic explorer and author, 
md Colonel E. Lester Jones, chief of the Coast and 

MGeodetic Survey. Pictorial records of the expedi- 
ion’s experience and accomplishments will be made 
vith motion and still cameras, especially the wild life. 


AccorpInG to an announcement -by the U. S. De- 
partment of Agriculture, the Mexican government will 
send four forestry students to this country to study 
methods of the United States Forest Service as soon 
as arrangements now being negotiated by Senor Jose 
Alearez, director of the Mexican forest service, and 
Villiam B. Greeley, chief forester of the United 
States Department of Agriculture. The men being 
sent to this country by Mexico are from among the 
irst graduates of the newly established forest school 
onducted by the Mexican government. They will pay 
special attention to reforestation, silviculture, forest 
administration and forest utilization policies and 
methods. 








A MESSAGE from Vladivostok reports the return of 
the scientifie expedition led by the geologist Dobrov- 
sky in Inner Mongolia. The expedition has explored 
the district of the Okhrona River where large deposits 


of combustible clays were discovered, and the central 


part of Mongolia where large deposits of fossilized 
bones of marine animals were found. Many inter- 
esting discoveries were made by the expedition in the 
Gobi Desert. The work of the expedition will be re- 
sumed next year. 


Honoring the state and the University of Illinois, 
the name “Illinium” has been given to the newly dis- 
covered chemical element No. 61 by its discoverer, 
Dr. B. S. Hopkins, of the department of chemistry 
of the University of Illinois. 
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Tue American Society of Swedish Engineers, 
founded in 1888, has announced the establishment of 
an annual award of a gold medal for contributions to 
science and engineering by persons of Swedish birth 
or extraction. It will be known as the John Ericsson 
Medal, in honor of the engineer and scientist of that 
name. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


Tue University of California has announced giits 
totaling approximately $2,000,000, including $1,000,- 
000 from William Randolph Hearst for a women’s 
gymnasium, as a memorial to his mother. 


Dr. JAMES NATHANIEL JENNE, Burlington, pro- 
fessor of clinical medicine and therapeutics at the 
college of medicine of the University of Vermont, has 
been appointed acting dean to succeed the late Dr. 
Henry C. Tinkham, 


Dr. Vicror Ray, Sr., Cincinnati, has been ap- 
pointed head of the department of ophthalmology of 
the University of Cincinnati College of Medicine, to 
sueceed Dr. Robert Sattler, resigned. The trustees of 
the university voted unanimously to appoint Dr. Satt- 
ler, who has been head of the department since 1882, 
as emeritus professor of ophthalmology. 


Dr. GrorGE W. Hunter, head of the department 
of biology at Knox College and author of the widely 
used text-book “Civie Biology,” has resigned. 


Proressor CHARLES A. Isaacs, head of the depart- 
ment of mathematics at Washington State College, 
has resigned to enter business. 


Proressor W. W. RANKIN, head of the department 
of mathematics at Agnes Scott College, Decatur, Ga., 
has been appointed to a professorship in Duke Uni- 
versity and will begin work there next September. 


_Dr. A. L. Menanper, professor of entomology at 
the State College of Washington and entomologist of 
the experiment station, has been appointed to a posi- 
tion at the College of the City of New York. 


Dr. E. C. Epaar, head of the school of chemistry at 
the Polytechnic, London, has been appointed principal 
of the Rutherford Technical College, Newcastle. 


ProFEessor THEODOR MOLLISON, of Breslau, has been 
called as successor of Rudolf Martin at Munich. 





DISCUSSION AND CORRESPONDENCE 


SENSITIVE FLAMES 


I HAvE recently happened on a means of obtain- 
ing a tall sensitive flame without using a pressure 


higher than that in the gas mains. The new part. 
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of the apparatus is a bottle into which the gas from 
the main flows before passing to the nozzle at 
which it burns. With a pressure in the gas main 
of about 13 em of water, a bottle of some 600 ce 
capacity, and a certain nozzle consisting of a piece 
of glass tubing drawn down at the orifice to an inside 
diameter of about 1.7 mm, the flame is from 60 em 
to 70 em tall, and when a high-pitched whistle is 
sounded or the letter s is spoken or keys jingled or 
paper crumpled, the flame responds by ducking to 
a height of 25 em or 30 cm. If the bottle is taken 
away, the flame from the same nozzle is hardly sensi- 
tive at all. 

I have examined the effects of bottles of three 
sizes, and of inserting between the bottle and the 
nozzle different lengths of rubber tubing. With a 
bottle which has a capacity of 250 ec the flame is 
less sensitive than with the 600 ce bottle, but a bottle 
which has a capacity of more than two liters is little, 
if any, better than the 600 cc bottle. When using 
the 600 ce bottle, putting increasing lengths of tubing 
between the bottle and the nozzle seems to be without 
effect on the sensitiveness—at any rate up to a length 
of about eight meters of tubing. But when using 
the 250 ec bottle, increasing the length of tubing be- 
tween the bottle and the nozzle improves the sensi- 
tiveness—until the flame becomes as sensitive as the 
one from the 600 cc bottle. 

This last fact suggested doing away altogether with 
the bottle, and simply using a long tube from the 
gas cock to the nozzle. This turns out to be possible. 
The flame begins to be sensitive before the tubing 
attains a length of two meters, and with several 
meters of tubing the flame is as sensitive as with 
the bottle. 

The size of the orifice from which the flame burns 
is important. If the orifice is too small, the pres- 
sure in the mains does not bring the flame near 
enough to the point of flaring. If the orifice is too 
large, the cock has to be partly closed to prevent 
continuous flaring, and the flame proves not to be 
sensitive. The best nozzle that I have used has an 
orifice of such diameter that the flame is just on the 
point of flaring when the cock is wide open. With 
this nozzle the flame is sensitive without the bottle, 
and the bottle does not seem to add to the sensitive- 
ness. But with another nozzle, which looks very 


much like the first, the cock has to be only partly 


open, and the difference in sensitiveness with the 
bottle and without it is very marked. 

The possibility of obtaining a sensitive flame by 
the use of a bottle may have some bearing on the 
theory of sensitive flames. Tyndall? found “as an 
essential condition of eomplete success, that a free 


1 John Tyndall, Phil. Mag., 33, pp. 92, 375, 1867. 
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way should be open for the transmission of the yj 
tions from the flame, backwards, through the », 
pipe which feeds it. The orifices of the stopeny 
near the flame ought to be as wide as_possibjg 
Tyndall’s assistant, Mr. Barrett,? pointed out tht 
the bad effect of a partly open gas cock may } 
obviated by “many feet of free tubing” between i, 
cock and the nozzle, and he suggested that the part 
open cock may produce a “ricochetting of the gy, 
rent of the gas from side to side of the pipe,” th, 
leading at the orifice, he believed, to a narroyy 
stream of gas with an increased velocity. This jy, 
crease in velocity he supposed would have the say 
effect as an increase in pressure—it would make th 
flame flare continuously. If Mr. Barrett’s explay, 
tion were correct it would seem as if a sliglitly large 
orifice or a further slight closing of the gas ce 
ought to make the flame sensitive. Very often this; 
not the case. Another possible cause for the bai 
effect of a partly open cock was suggested by Ray. 
leigh:* A hissing of the gas as it passes the cock- 
the hiss being produced only when the cock is part) 
open, and the sound of the hiss being carried “y 
the burner along the supply-pipe acting as a speak. 
ing-tube.” Rayleigh tried experiments “with variox 
nozzles inserted in the supply-tube. These include 
holes in thin metal plates and drawn-out glass tuba, 
Even though the rubber tubes were so bent that th 
streams issuing from the nozzles were directed agains 
the sides, no sound was heard, and no loss of sens: 
tiveness was apparent.” He concludes: “It woul 
seem that mere irregularity of flow produced wm 
marked effect, and that, provided no sound attendd 
it, the full pressure could be borne without flaring’ 
If Rayleigh’s explanation is correct it would hardly 
seem that the use of a bottle between the gas coc 
and the nozzle would make much difference. A his 
ing sound might well be considerably damped }y 
traveling through the gas in several meters of rubbe 
tubing, but it does not seem likely that it would lk 
greatly damped by passing through the gas in! 
glass bottle. Moreover, if I connect to the cock ! 
piece of tubing several meters long, and hold m 
ear close to the farther end of this tube, I find thi 
the hiss at the cock is much dulled by transmissit! 
through the tube; whereas if I use a short piece i 
tubing to connect the bottle to the cock, and thel 
hold my ear close to the opening in which I usual) 
put the nozzle, I hear the hiss very distinctly. 
Perhaps the hiss at the cock is not an importat! 
cause of the lack of sensitiveness. When an orvil 
pipe is sounding Friedrich* detected vibrations whit! 


2W. F. Barrett, Phil. Mag., 33, pp. 216, 287, 1867. 
3 Rayleigh, Phil. Mag., 13, p. 345, 1882. 
4W. Friedrich, Ann. der Physik, 7, p. 97, 1902. 
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' the vity fill oe carried back through the supply tube for a dis- 
h the py snce of ten meters. It may be that the sensitiveness 
Stopcodfilmf a flame requires a sufficient space through which 
Possible. ‘brations may be carried backward in order for the 
L out thy : ident sound to produce its effect, and that either a 
k may }ilMenficient length of tubing or the enlargement in a 
tween till) ttle supplies this space, whereas a partly closed 
the party ock reflects the waves and does not give them access 
the ew » the necessary space. This suggestion is at present 
pe,” thy little more than a guess, and it may be necessary to 
DATTOVGRE modify it when the exact mode of action of sensitive 

This i flames becomes better understood. 

the sam ArTHUR TABER JONES 
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explan 
ps ™ THE VENOM OF NEW-BORN COPPERHEADS 
S ¢ 
en this THE writer recently received from a local attorney, 
the ifm. C. Wm. Cramer, a female copperhead snake, 
by Raye Agkistrodon mokasen Beauvois, with three young. 


The young were born in a glass case in Mr. Cramer’s 
office on September 13 and 15. 

When received by the writer the young were about 
a month old and were about 20 cm long by 1 em in 
diameter at the thickest region. They were quite 
active and aggressive, being more inclined to strike 
at moving objects near them than was their mother. 
When only a day old, according to Mr. Cramer, 


le cock~ 
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that the 


1 againt MM one of these young snakes struck a live mouse upon 
of sens: HBS the head. Mr. Cramer left the room, at this time, 
t woul and when he returned, in about five minutes, the 
uced 1B mouse was dead. In order to test the venom of 
attended 


' these young snakes the writer placed a half-grown 
flaring” I rat in the small case in which they and a blacksnake 
1 hard!) HS were confined. The activity of the rat soon excited 
as coek the young copperheads and they were not slow to 
A hiss BS strike. Several times they hit the rat, but whether 
ped by MRS their fangs penetrated the skin it was not possible 
 Tubbe HRS to determine; no blood was seen, but as the fangs, 
ould ® even in these tiny snakes, were about 3 mm long 


is + and as sharp as a needle it would seem likely that 
cock 4 
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A lateral view of the head of a one-month-old copper- 
head snake, after removal of the skin. Outlined with a 
1867. camera lucida. x4. d, curved duct of poison gland; 

¢, eye; f, poison fang; g, poison gland; n, nostril; 
z P, pit; tn, tongue sheath on floor of mouth. 
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they would penetrate the rat’s skin. The rat, how- 
ever, was apparently not affected in the least although 
it was kept alive until the next day. 

A few days later the young snakes were killed and 
skinned for mounting. At this time one or two of 
the poison glands, which were very large in propor- 
tion to the size of the snake, as is seen in the accom- 
panying figure, were removed and were ground in a 
small quantity of normal salt solution. This solu- 
tion was then hypodermically injected into several 
very young rats which were about half the size of 
an adult house mouse. None of these tiny rats showed 
any effect from the injection, though they were kept 
until the following day. 

A poison gland was removed from one of the 
young copperheads and mounted for histological 
study. Its microseopic structure was apparently the 
same, except for differences caused by size, as that 
of the several adult glands with which it was com- 
pared, but there was little or no secretion to be seen 
in the alveoli. Of course the amount of secretion 
found in sections of adult poison glands varies in 
different individuals, but I have never seen an adult 
gland entirely devoid of secretion. Possibly if other 
of these young glands could have been sectioned they 
would have been found to contain secretion. 

It would seem from the absence of injury to the 
half-grown rat from repeated attacks by the new- 
born copperheads; from the absence of any effect 
from the subcutaneous injection of crushed gland 
into very young rats; and from the apparent ab- 
sence of secretion from the only gland microscopically 
examined that new-born copperheads, in spite of 
relatively very large fangs and poison glands, are 
not capable of poisoning other animals. 

In the case of the mouse killed in Mr. Cramer’s 
office it is possible that during Mr. Cramer’s short 
absence from the room the adult copperhead may 
have struck the mouse, although he is sure that such 
was not the case. I have seen a mouse die almost 
instantly from the bite of a 30 em rattlesnake. 

Possibly some reader of ScrENCE may have made 
some more conclusive observations upon the age at 
which the pit-vipers acquire their power of injecting 
venom. 

AuBERT M. REESE 

WEsT VIRGINIA UNIVERSITY 


GRADUATE WORK IN HORTICULTURE?! 


GrapvuAaTE students who are interested in horticul- 
ture are not now compelled to take their graduate 
work in closely allied subjects, especially botany. 
They can take it in horticulture directly, since sev- 


1 Published with consent of Director of Experiment 
Station. 
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eral departments of horticulture in the state and 
agricultural colleges of the United States are offering 
work leading to the degree of doctor of philosophy. 

This change is to be commended, provided the stu- 
dents who desire this graduate training are properly 
prepared for it. Unless they are required to lay a 
good foundation through work in fundamental sub- 
jects during their undergraduate days, the problem 
of transforming them into real masters of science and 
doctors of philosophy in horticulture is very gigantic, 
if not impossible. As yet it can not be asserted that 
they measure up to expectations. Data have been 
taken on twenty-five graduate students in the agri- 
cultural division at the Michigan State College. Six- 
teen of them were in horticulture, the remainder in 
various other departments. Three were graduates 
from Canada, while twenty-two of them possess diplo- 
mas from the various agricultural colleges in ten dif- 
ferent states of the Union. The record is given in 
the accompanying table. 


UNDERGRADUATE WORK oF 25 GRADUATE STUDENTS 


No. of semester hours credit 








5 or 12 or 

Subject None less 6to12 more 
an lel lil all _ ae 1 
ee, gene SE ae 
German 19 3 2 1 
French 18 7 
College Mathematics... 7 5 10 3 
College Physics.............. 9 5 9 2 


College Chemistry............ 10 15 


The data are very interesting. These students were 
adequately prepared in chemistry alone. Thirty-six 
per cent. had had no college physics and twenty per 
cent., five hours or less in that subject. Twenty- 
eight per cent. had not taken any college mathematics, 
while twenty per cen.t had taken five hours or less. 
Seventy-two per cent. of them knew no French, while 
those without German were seventy-six per cent. of 
the entire number. As to logic and philosophy, their 
preparation was nil. Furthermore, it was learned 
by personal inquiry that these same students were 
almost wholly deficient in the sphere of general cul- 
tural reading and had spent their entire time while 
undergraduates in taking purely practical subjects in 
their several fields. 

Clearly, they were greatly handicapped in their 
ambition to do graduate work. It may even be con- 
jectured that they were not fitted in the best way for 
life and success in the world of everyday activity. It 
is possible, with the exception of logic and philoso- 
phy, which are seldom, if ever, offered in agricultural 
and state colleges, for graduate students to take these 
subjects after registration in the graduate school, but 
is this the best plan to follow? It seems not. In- 
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stead, they should be free to devote all their time 4, 
their investigations and to the task of reading deeply 
and thoroughly into the extensive literature whic, 
may bear upon science in general and their oy, 
research problems in particular. 

What is the remedy? Two or three suggestion; 
may be ventured. Perhaps the academic require. 
ments respecting fundamental subjects for gradyg. 
tion from our agricultural colleges might be increase 
to some extent without too great a diminution of the 
strictly practical necessities. Horticultural facultie 
might place more emphasis on fundamental subjects, 
especially in advising any undergraduate students 
showing ability and inclination for advanced study, 
A third thing which might be more potent than any 
other measure would be the creation of an atmosphere 
more conducive to scholarly effort and a profound 
attitude regarding the proposition of realizing a cl- 
lege education. With such an atmosphere in exis. 
tence in an institution of higher learning it would 
probably be possible to require students to take at 
least two years’ work in the more general and funda- 
mental subjects before being permitted to enter 
classes in the branches of applied knowledge where 
they wish to major. This would be better than having 
them enter these classes before they have acquired 
any knowledge to be applied, as is now the case in 
most instances. 

JoHN W. Crist 

MICHIGAN STATE COLLEGE, 

East LANSING, MICH. 


IS THE AUTOMOBILE EXTERMINATING 
THE WOODPECKER? COMMENT. 


In the issue of Science for January 15, 1926, Pro- 
fessor Homer R. Dill, of the University of Iowa, 
makes the query, “Is the automobile exterminating 
the woodpecker?” and presents some very interesting 
data, which would indicate that one species (the red- 
headed woodpecker) has habits which put it at a 
distinct disadvantage to its motorized environment in 
Iowa. Of this species Chapman! states: “Indeed few 
birds seem better able to adapt themselves to their 
surroundings. They change their fare and _ habits 
with the season, and to the accomplishments of wood- 
peckers add those of flycatchers and fruit-eaters.” 
However, this wonderful power of adaptation which 
enables them to dine from tourists’ lunch boxes has 
not, alas, given them sufficient agility to escape from 
the automobile! 

But, granting this to be the case with the red- 
headed, are woodpeckers in general in such danger! 

In northern New York and New England, at least, 


1 Chapman, Frank M., ‘‘ Handbook of Birds of East- 
ern North America,’’ Revised, 1919, p. 328. 
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nere the writer is familiar with conditions, no dead 
oodpeckers have ever been noted along highways 
ring several seasons of motoring; no doubt some 
lide with wires, ete., but the writer is not aware 
f any case where the automobile was at fault. Ob- 
wvations here would indicate that permanent resi- 
ents of the woodpecker family shun highways, and 
at abundant food exists for them in the deep forest. 
he northern flicker and yellow-bellied sapsucker fre- 
nent orchards and the outskirts of town, but have 
hot been observed in danger from traffic. The red- 
eaded woodpecker is practically non-existent in this 
wion, having been seen in northern New York only 
mce by the writer, and that many years ago. Were 

present in such numbers as in Iowa, it might run 
nto the same danger. 

Far from being in peril of extermination, wood- 
neckers in northern New England should be on the 
nerease. The reasons for this belief are based on 
he following observations: (1) The great abundance 
nf insect food available because of the devastation 
aused by the spruce budworm (Cacoecia umiferana, 
lem.) in northern New England and eastern Canada 
luring the last fifteen years and the accompanying 
bark beetle infestations; (2) there is every reason to 
believe that the natural enemies of woodpeckers are 
being preyed upon to an equal, if not greater, degree 
han woodpeckers themselves; (3) the great num- 
bers of woodpeckers which are encountered in the 
orest. 

During the winter and spring of 1925, spent in the 
orest in northwestern Maine, opportunity was pre- 
sented to study the daily life of several species at 
ose hand. The following species, present almost 
laily about the camp porch, are listed in the order 
pf their relative abundance.? 


Hairy woodpecker (Dryobates villosus villosus, Linn.). 
Downy woodpecker (Dryobates pubescens medianus, 
Swains), 
Pileated woodpecker (Phloeotomus pileatus pileatus, 
inn.). 
Arctie three-toed woodpecker (Picoides arcticus, 


Swains), 


Three-toed woodpecker (Picoides americanus ameri- 
banus, Brehm), 

ud, with the coming of spring, 

Northern flicker (Colaptes auratus luteus, Bangs). 


Yellow-bellied sapsucker (Sphyrapicus varius varius, 
inn), 


Hairy woodpeckers were especially numerous. On 


h peninsula extending into Cupsuptic Lake a conser- 


rative estimate would place the number at two to 
bree birds per acre, eagerly at work upon insect- 
nested spruce and balsam fir, as well as upon paper 


*The nomenclature is based on Chapman, loc. cit. 
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birch attacked by the bronze birch borer (Agrilus 
anxius, Gory.). One was practically never out of 
earshot of the pileated woodpecker, chiselling for 
carpenter ants at the base of some balsam—although 
seen less frequently on account of his shyness. In- 
dividuals of all species were unusually plump and 
well-nourished. No stomach examinations were made, 
but fragments of bark which littered the ground sug- 
gested that Pitykteines, Ips, Dendroctonus, Mono- 
chamus and many other genera were included in their 
food. 

Following the nesting season many of the young 
made their appearance at the feeding station; they 
were exceptionally fat creatures, not differing ap- 
preciably in size from their parents. While no 
counts were made of the number of young per brood, 
there is every reason to believe that the abundance 
of food led not only to an unusually large “erop” of 
young, but also reduced the mortality during the 
nesting stage. 


In conclusion, it is the writer’s impression that the 


automobile can not be said to be exterminating wood- 
peckers in the northeast. Woodpeckers are forest 
birds, and while some few of the 375-odd species of 
Picidae may become adapted to life in telegraph poles 
in settled regions, and enjoy the benefits and hazards 
of civilization, the greater number will retreat to 
the deep woods with the advent of man and cultiva- 
tion. A much more potent enemy of the woodpecker 
than the automobile is the disappearance of high for- 
ests, and especially coniferous forests. And, finally, 
the encouragement of woodpeckers should be every 
one’s concern, for they are some of our very best 
forest protectors. 
Henry I. Batpwin 
Brown CoMPANY RESEARCH LABORATORIES, 
BERLIN, NEw HAMPSHIRE 


HUMAN TAILS—A STATEMENT AND A 
CORRECTION 


THERE is a very extensive literature on human be- 
ings with tails, and there are a considerable number 
of absolutely authentic cases. 

In the Johns Hopkins Bulletin Vol. XII, 1901, 
p. 96, Dr. Ross G. Harrison has published a case and 
has appended quite a full bibliography. In some 
cases the tail has been amputated and microscopical 
examinations have been made showing enough mus- 
cular tissue to enable them to be moved. In other 
eases the existence of rudimentary vertebrae with 
fully formed joints between them lined with a synovial 
membrane has been shown. 

In Nature, 1921, Vol. 106, p. 845, Sir Arthur Keith, 
the eminent curator of the museum of the Royal Col- 
lege of Surgeons of England, has discussed the em- 
bryological evidence for such tails. He writes me that 
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“some years ago we got a very good specimen of a 
human tail for the museum.” 

Professor A. H. Schultz, of the Carnegie Institu- 
tion of Washington (Jl. Washington Academy of 
Science, June 19, 1925), publishes from the Scientific 
American (1889, p. 296) a photograph of a human 
being with a tail nine inches long. 

So much for a brief statement as to the actual 
existence of human beings with tails. 

The correction I wish to make is as follows: In 
my book “I Believe in God and in Evolution,” I have 
included in the fourth edition a photograph of an 
Igorot with a tail, which ‘I vouched for as I under- 
stood that it had been photographed by my own 
grandson, Mr. John Freeman. 

A few days ago within a few hours of each other, 
I received letters from Dr. Ale3 Hrdlitka, of the divi- 
sion of physical anthropology of the National Museum 
of the Smithsonian Institution, and Mrs. Ella F. 
Grove, who a year ago had been doing some work in 
the Philippines for the National Research Council. 
Both of these correspondents stated that the Bureau 
of Science in Manila had shown them the original 
of this photograph which showed that it was a fake 
photograph, the tail having been added to the original 
by a photographer, I suppose as a joke. 

On communicating with my grandson I find that I 
misinterpreted his letter and that he did not photo- 
graph this Igorot. 

My argument that human tails (of which I have 
shown there are very many undoubted instances) 
prove our animal ancestry is not in the least dis- 
proved by my having unfortunately used a photo- 
graph which further investigation has shown to be 
a fraud, for there are plenty of genuine fails. 

My whole object is to state the truth, and when any 
statement I have made is proved to be wrong, I wish 
to be the very first person to disclose the error. 

Dr. Hrdlicka adds “As to the occurrence of tails 
of course I am with you in every particular.” 

W. W. Keen 





SCIENTIFIC BOOKS 
THE EVOLUTION CONTROVERSY 


Evolution not Irreligious. Some General Aspects of 
Evolution amd its Relations to Religion. By Wat- 
TER C. Kraatz, Ph.D., assistant professor of biol- 
ogy, University of Akron, Ohio. Published by the 
author, price 20 cents. 


Dr. Wauter C. Kraatz, of Akron, Ohio, sets out 
to show that “evolution is not irreligious” by “pay- 
ing respects above all to Nature, for she is the fun- 
damental teacher.” 

“Nothing is outside the domain of natural law and 
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the Infinite at the basis of it. There is everywher 
change. The Universe is not static in any of i, 
parts.” This statement is illustrated by features y 
cosmic evolution, geological evolution, biological gy, 
lution and historie development or evolution in hum, 
history, while the finely graded artifacts of Stone-agg 
man is but “a pushing back into pre-history anj, 
demonstration of evolution.” 

Next our author takes up the various features ¢ 
organic evolution, the present battle ground of x. 
tack by enemies of science. Organic evolution 
defined by Dr. Kraatz as “gradual development fry 
the simplest primordial matter on earth throng 
modifications or changes to the many diverse sorts o 
organisms of to-day.” The process of descent with 
modification is again compared with the growth of, 
tree, the analogies being numerous and striking. Th, 
various stages in life are briefly but accurately stated, 
He concludes that “we are not descended from , 
monkey or even an ape of any present-day type, 
Those apes and monkeys we know are living, alters 
forms. They are our contemporaries, and not in any 
way possibly in our ancestral lines. Apes and ma 
had a common ancestry. Geologically that was not 
tremendously long ago .. . it was certainly not mor 
than half a million years ago.” 

As to varied views of species forming, Dr. Kraat 
is non-committal. He omits, however, all mention of 
isolation with segregation, a condition which acs 
everywhere along with selection, and without which, 
so far as we know, neither artificial selection nor 
natural selection could accomplish permanent results 

The present divergent views as to species formix 
are largely due to the failure of observers and e- 
perimenters to grasp each others’ point of view, ant 
to coordinate their results. Truth is always cor 
sistent with itself, but facts incompletely understoo 
may seem to point in different directions. 

In the third chapter Dr. Kraatz insists that ther 
can be no conflict between the search for objective 
truth and the emotion or attitude of religion, whit 
rests on no objective facts. The so-called “funds 
mentals of religion” have no natural or necessary 
relations to it. Historically they are additions or i 
crustations devised to promote religious feeling, 
to be parasitic upon it. Of either of these we maj 
find plenty of illustrations. 


The Tennessee Evolution Case. By Rosert 
Kersier, of the Memphis, Tennessee, Bar. Printel 
by “Friends of Fair Play,’ Memphis, Tennesse 
Rosert S. Keupuzr, a leading attorney of Memphis 

has taken up arms against the Tennessee law, if 

origin and its effects, in spirited fashion. He says 
the statute itself: 
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verywher this was no dull, cold, lifeless act of a sort which make 

OY of ity fmmhe law @ dismal seience. It flashed lightning and rolled 

atures of wunder. Hailed by some as a signal triumph if the 

ical eyp, wristian faith as against the atheistical tendency of 

in humay ience, by others as clear ecclesiastical tyranny and a 

ston eg ecrudescence of the Inquisition, and by still others as a 
riumph of asininity which would defeat its own aim, 

TY and ¢ he law attracted the attention and provoked the opinions 
f lawyers, scientists, ecclesiastics and teachers through- 

atures of MMM; the nation. 

1d of at. 

lution jg This discussion from the legal standpoint is note- 

ent fron fgmworthy because the ease is clearly stated, and because 

through imetbe Tennessee Bar Association, before which it was 

sorts op mead, meeting at Memphis, officially rebuked the 

ent with fmmeuthor because he “instead of being confined to the 

wth of mmegal question discussed a religious issue.” 

ng. Thi But the point of his discourse lay in the fact that 

y stated, famethe force of law had been invoked in the interest of 

from ,(@mopinions claiming to be “religious.” 

ay typ. Keebler claims that the “anti-evolutionist law” is 

, altered unconstitutional on the following grounds: 

tin any (1) It violates the sacred duty imposed by the Con- 

ind. man stitution of the state of Tennessee upon the legislature 

Was not Mito cherish science. 

lot more (2) It violates our constitutional guaranty of religious 

freedom. 

 Kraat: #P (3) It violates our constitutional guaranty of intel- 

ntion of Mmmectual freedom. 

ich acts (4) It violates the fourteenth amendment of our 

t whieh, federal constitution. 

ion nor (5) In so far as our university is concerned, it vio- 

results Meets @ solemn contract between the state of Tennessee 

forming and the United States of America. 

and ¢r In an eloquent closing paragraph this idea is 

ew, and tressed; “We may know that whatever rubbish of 

yS (Ol: Mithe centuries is penetrated in this irrepressible quest 

lerstood MiMPafter truth, the essential verities will remain.” 

Davip STarR JORDAN 

ut there STANFORD UNIVERSITY 

bjective 

Swe SACCARDO’S “SYLLOGE FUNGORUM” 

ad _ WHENEVER the history of botany is passed in re- 

‘4 ve view one of the outstanding monuments of patient 

ing, ot omprehensive industry will be found always in the 





classified enumeration of the known fungi of the 
world, inaugurated and carried as near to completion 
as the term of a lifetime permitted, by the late Pro- 
essor P. A. Saccardo, of Padua. 

Like the comparable work of Linnaeus, his “Syl- 
oge” seems destined to be continued in a series of 
Supplements and revisions for many years before a 
Successor is launched. As was true of his great 
Swedish precursor, Saccardo will incur much criti- 
ism for the artificiality of a classification suited to 
the state of knowledge of his time rather than ex- 
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pressing relationship, that ought never to obscure the 
value of his organized compendium to other branches 
of science and particularly to the new science phy- 
topathology of which it forms an essential founda- 
tion stone. 

After a dozen years, a twenty-third volume of the 
“Sylloge” has been given out under the authorship 
of Professor Trotter, of Portici. This constitutes the 
tenth general supplement to the work—and includes 
additions to Basidiomycetes in the broad sense which 
ineludes rust and smut fungi in this group. To de- 
seriptions of these, 950 large octavo pages are de- 
voted; host- and name-indexes adding seventy-six 
pages more. 

A special feature of this volume is a list of eighteen 
biographie sketches of Saccardo; and an enumeration 
of 238 publications by this distinguished Italian bo- 
tanist whose interests were not at all closely limited 
to the field of mycology. 

Tribute is paid by the editor to numerous workers 
whose studies have contributed to the present knowl- 
edge of fungi—grouped by countries; and in addition 
to the Americans included in this list it is to be noted 
that the late Professor Farlow, of Harvard Univer- 
sity, and Professor Stevens, of the University of 
Illinois, receive special recognition in the preface. 

WituiAM TRELEASE 

UNIVERSITY OF ILLINOIS 





INTERNATIONAL COMMISSION ON 
ZOOLOGICAL NOMENCLATURE 


Tue Secretary of the International Commission on 
Zoological Nomenclature has the honor to announce 
the publication of Opinions 82 to 90 rendered by 
the International Commission on Zoological Nomen- 
clature by the Smithsonian Institution in Smithsonian 
Miscellaneous Collections, volume 73, number 3, 
pages 1 to 40. The summaries read as follows: 


Opinion 82. Suspension of Rules for Musca Linnaeus, 
1758a, Type M. domestica.—By authority of the power 
conferred on the Commission by the 9th International 
Congress of Zoology to suspend the Régles as applied 
to any given case where in its judgment the strict ap- 
plication of the Régles will clearly result in greater con- 
fusion than uniformity, Article 30 is hereby suspended 
in the case of Musca Linnaeus, 1758, and Musca domes- 
tica Linnaeus, 1758, is hereby designated as type of 
Musca without prejudice to other cases. 

Opinion 83. Acanthiza pyrrhopygia Vigors and Hors- 
field, 1827, versus Acanthiza pyrrhopygia Gould, 1848.— 
The principle of the Rule of Homonyms is that any 
properly published identical name of later date is ‘‘still-. 
born and can not be brought to life.’’ Acanthiza 
pyrrhopygia Vigors and Horsfield, 1827, invalidates 
Acanthiza pyrrhopygia Gould, 1848. 

Opinion 84. Trematode, Cestode, and Acanthocephala 
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Names placed in the Official List of Generic Names.— 
The following names are hereby placed in the Official 
List of Generic Names: Trematoda: Dicrocoelium, Fas- 
cola, Gastrodiscus, Heterophyes. Cestoda: Davainea, 
Dipylidium, Echinococcus, Taenia. Acanthocephala: Gi- 
gantorhynchus. 

Opinion 85. Ninety-eight Generic Names in Crustacea 
placed in the Official List of Generic Names.—The fol- 
lowing names are hereby placed in the Official List of 
Generic Names: Crustacea: Acmaeopleura, Asthenogna- 
thus, Bathyplaz, Camptandrium, Camptoplax, Catoptrus, 
Ceratoplaz, Chasmagnathus, Chasmocarcinus, Clistocoe- 
loma, Cyrtograpsus, Dissodactylus, Durckheimia, Epizan- 
thus, Euchirograpsus, Eucrate, Eucratodes, Eucratopsis, 
Euryetisus, Euryplaz, Eurytiwm, Fabia, Galene, Geryon, 
Glyptograpsus, Glyptoplax, Gomeza, Goneplax, Halimede, 
Helice, Hephthopelta, Hexapus, Holometopus, Holo- 
thuriophilus, Homalaspis, Lachnopodus, Leptodius, Lia- 
gore, Libystes, Liomera, Lipaesthesius, Litocheira, Lo- 
phopanopeus, Lophopilumnus, Lybia, Melybia, Metase- 
sarma, Metopocarcinus, Micropanope, Notonyz, Oedi- 
plaz, Ommatocarcinus, Opisthopus, Orphnoxanthus, Pano- 
plaz, Paragalene, Parapanope, Parapleurophrycoides, 
Paraxanthus, Percnon, Perigrapsus, Pilumnoides, Pilwm- 
nus, Pinnazodes, Pinnixa, Pinnotherelia, Pinnotheres, 
Planes, Platychirograpsus, Platypilumnus, Platyzanthus, 
Polydectus, Prionoplax, Pseudocarcinus, Pseudopinniza, 
Pseudorhombila, Psopheticus, Ptychognathus, Pyxidogna- 
thus, Rhithropanopeus, Rhizopa, Ruppellioides, Sarma- 
tium, Scalopidia, Scleroplaz, Speocarcinus, Sphaerozius, 
Tetraxanthus, Tetrias, Thaumastoplaz, Utica, Varuna, 
Xanthasia, Xanthodius, Xenophthalmodes, Xenophthal- 
mus, Zosimus, Zozymodes. 

Opinion 86. Conulinus von Martens, 1895.—The 
generic name Conulinus von Martens, 1895, takes as type 
Buliminus (Conulinus) conulus Rv., and is not neces- 
sarily invalidated by Conulina Bronn. 

Opinion 87. The Status of Proof-Sheets in Nomen- 
clature.—Printer’s proof-sheets do not constitute pub- 
lication and, therefore, have no status under the Inter- 
national Rules of Zoological Nomenclature. 

Opinion 88. Otarion diffractum vs. Cyphaspis bur- 
meisteri—The name of a species is not disqualified 
merely because the author included in his conception 
bodily parts of more than one species. The name of a 
genus based on such a species is therefore available. 
Otarion diffractwm Zenker is valid. Otarion is to be 
preferred to Cyphaspis, and C. burmeisteri Barr. is a 
synonym of O. diffractum. 

Opinion 89. Suspensicn of the Rules in the Case of 
Gronow 1763, Commerson 1803, Gesellschaft Schauplatz 
1775 to 1781, Catesby 1771, Browne 1789, Valmont de 
Bomare 1768 to 1775.—Under suspension of the rules, 
in any case where such suspension may be considered 
necessary according to the interpretation now or here- 
after adopted by the Commission, the following works 
or papers are declared eliminated from consideration as 
respects their systematic names as of their respective 
dates: Gronow 1763, Commerson 1803, Gesellschaft 
Schauplatz 1775 to 1781, Catesby 1771, Browne 1789, 
Valmont de Bomare 1768 to 1775. 
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Opinion 90. Report on Sixteen Generic Name ot 
Mammals for Which Suspension of Rules was Requestej 
—WNone of the sixteen names receives a unanimong Vote 
for suspension; accordingly, the Commission ig no} en. 
names (namely: Cercopithecus, Gazella, Hippotragy 
Lagidiwm, Nycteris, and Manatus) receive two thirds 
majority or more for suspension, and are, therefore, {, 
be referred for final decision to a special Committee of 
three to be appointed by the president of the Section 
on nomenclature of the next international congng 
Ten names (namely: Echidna, Anthropopithecus, Cog), 
genys, Chiromys, Dasypus, Dicotyles, Galeopithecus 
Hapale, ihytina and Simia) fail to receive a two thir 
majority vote for suspension, and therefore the Lay 
Priority is to be applied in these cases. 

C. W. Stiuzs, Secretary, 





SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 


A BLACK COLLODION COATING FOR 
ATMOMETER SPHERES 


Many of those engaged in the study of the inf. 
ence of evaporation upon plants, insects, and so forth, 
have need for black atmometer spheres, used in con- 
junction with similar white spheres for indicating the 
possible influence of solar radiation upon rates of 
water loss. A supply of satisfactory black sphere 
has not yet been secured, although ceramic expen- 
ments are in progress toward that end. It is there 
fore still necessary to employ superficially blackened 
spheres. A method for blackening white spheres with 
washed lampblack has been described (Science 58: 
182-183, September, 1923), but spheres blackened in 
this way require to be reblackened after each rain 
and after each cleaning. Another and recently deve- 
oped method for superficially blackening white 
spheres is to lay over the spherical surface a thin 
collodion film bearing lampblack. The collodior 
coated spheres have proved very satisfactory. Ther 
preparation is described below. 

Collodion solution (Merk’s “Reagent” or “U. S. P, 
No. 9”) is employed, with sufficient lampblack mixed 
into it to produce a thoroughly opaque, black film 
when the sphere is dipped in the liquid. It is well 
moisten the lampblack first with a little alcohol, t 
make a paste, whieh can then be easily and uniform 
dispersed throughout the collodion solution. Ther 
should be no air bubbles in the mixture, which need: 
finally to be thinned by addition of ether. 

Regular white atmometer spheres with their necks 
waterproofed are dipped in the black liquid, so * 
to coat thoroughly the whole spherical surface, ca! 
being taken to avoid air bubbles that might lie be 
tween the porcelain and the coating. Upon lifti 
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the sphere from the liquid, the excess of the latter 
;s allowed to drop off, after which the sphere, held 
by the cylindrical neck, is swung to and fro through 
the air, being rotated by wrist movement and turned 
in such a manner as to distribute the collodion as 
equally as possible over the surface. This treatment 
rapidly removes some of the aleohol-ether solvent and 
the black membrane gels. But drying must not go 
too far. As soon as the membrane has hardened 
slightly, the sphere is dipped again and the process 
is repeated. Generally three dippings are found to 
be best. Some experimentation is requisite to secure 
the right dilution of the liquid and the right manipu- 
lation. After the last treatment and before drying 
proceeds too far, the blackened sphere is placed under 
distilled water, to be kept so till it is to be mounted 
for use. 

Collodion-coated spheres may be preserved under 
water and may be shipped from place to place in 
sealed pint “Mason” jars, a wrapping of wet filter 
paper being first applied, to prevent the membrane 
from coming into contact with the glass wall of the 
jar. If several layers of wet filter paper are used the 
jar need not be completely filled with water, but it is 
generally best to have it full, the sphere cavity being 
also filled. 

The water-impregnated collodion-lampblack mem- 
brane will bear a surprising amount of rubbing and 
it may be cleaned from time to time in the operation 
of the instrument, by sponging with distilled water 
and an absorbent-cotton or soft-cloth swab. The 
membrane is not apt to be injured in ordinary hand- 
ling. It should never be allowed to dry, for the gel 
alters on losing its imbibed water and the process is 
practically irreversible. 

The coefficient of correction for a collodion-coated 


| sphere may be slightly different from that for the 


same sphere before being coated. A blackened and 
a standardized white sphere placed side by side, in 
the open preferably and equally exposed to air cur- 
rents, are read for a night period to secure informa- 
tion as to the coefficient of the blackened one. Both 
instruments are set after dark in the evening and 
they are read before sunrise the following morning. 
The loss from the white sphere is multiplied by its 
regular coefficient (as hundredths) and the product 
thus secured is divided by the corresponding loss from 
the blackened sphere. The quotient is the coefficient 
of the latter, by which its readings are to be multi- 
plied, 

It is doubtless true that the collodion film consid- 
erably diminishes the capacity of the sphere wall to 
transmit water from the supply within to the exter- 
nal evaporation surface, and it naturally follows that 
evaporation and sunshine conditions may at times be 
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encountered so intense as to surpass the capacity of 
the coated instrument. But the conducting capacity 
of the collodion membrane (which should not be un- 
necessarily thick) appears to be ample for all evapo- 
ration and solar-radiation intensities apt to be en- 
countered, excepting perhaps in the most arid cli- 
mates. This possible difficulty has not yet been ex- 
perienced, however. The collodion-coated spheres 
may of course be tested by comparison with similar 
spheres blackened with washed lampblack by the 
water method. The latter have proved suitable for 
the driest hours in the most arid regions. The two 
forms absorb radiation about equally. 

The method here described provides black spherical 
atmometers that do not lose their coatings when ex- 
posed to rain. They can be easily kept clean by oc- 
easional wiping with distilled water and a soft swab. 
With collodion-coated spheres no mercury valve is 
necessary to prevent absorption of rain and dew. 
Neither of these desirable features is possessed by 
spheres blackened with lampblack and water. 

Since mistakes may occur, we may add that a gen- 
eral summation of the evaporation conditions is 
secured from the white instrument alone, which ab- 
sorbs but little radiation, and that the difference 
between corresponding corrected losses from the 
white sphere and from the black is an indica- 
tion of the radiation influence. Total sunshine in- 
tensity, integrated throughout the period of obser- 
vation, is nearly proportional to the difference just 
mentioned, as far as the influence of solar intensity 
upon evaporation from this sort of instrument is 
concerned. The combination of a blackened and a 
white sphere operated side by side and thus consti- 
tuting a radio-atmometer is the most satisfactory 
means thus far available for measuring the total 
intensity of sunshine in ecological and physiological 
studies. 

Burton E. Livingston 
J. DEAN WILSON 
LABORATORY OF PLANT PHYSIOLOGY, 
THE JOHNS HOPKINS UNIVERSITY 


A NEW SPIRAL GAS-WASHING BOTTLE 


A NEW spiral gas-washing bottle has been designed 
in order to meet severe requirements. The new bot- 
tle gives excellent contact for a long time between 
the gas and a definite volume of liquid so that there 
is good opportunity for complete absorption or 
saturation of the liquid with gas; the liquid is thor- 
oughly circulated so that all of it is brought into 
contact with the gas; there are no dead spaces to 
trap any of the gas. 

The bottle consists of four parts, which are rugged 
and can easily be taken apart for cleaning: an outer 
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eylinder (1), a cylindrical shield (2) fitting loosely 
into the outer cylinder and serving to suppor! and 
fit closely to a heavy inner cylinder (3) the walls of 
which are pressed in the form of a spiral, and a gas 
inlet tube (4) integral with a ground-glass stopper 
and outlet tube. The bottle is filled with liquid up 
to just above the top of the spiral. The inlet tube 
serves to introduce the gas at the base of the spiral, 
and the gas bubbles travel slowly upward circling 
around the spiral in contact with the liquid until 





they escape at the surface. The liquid circulates up- 
ward with the bubbles and then downward both 
through the center of the spiral and around the out- 
side of the shield. 

The important features of this bottle have been 
patented, and it is now available, of American manu- 
facture, fitted with either a ground-glass stopper or 
a rubber stopper, under the name “Milligan gas- 
washing bottle.” 

LowELL H. MILLIGAN 





SPECIAL ARTICLES 


SOME FEATURES OF STRUCTURE AND BE- 
HAVIOR IN VAMPYRELLA LATERITIA? 


DurinG the past fall colonies of Spirogyra Weberi 
harboring numerous individuals of Vampyrella lateri- 
tia were obtained. The manner of feeding of this 
animaleule is such as to produce repeatedly and in 
almost precisely the same manner a surgical opera- 
tion on individual cells of Spirogyra—upon which it 
feeds exclusively, as has long been known—of utmost 


1 Identification based on Leidy ’s description. ‘‘ Fresh 
water Rhizopods of North America,’’ Rep. U. 8. Geol. 
Surv. of the Territory,’’ 12: (253-256) 1879. 
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nicety. Inasmuch as the behavior of the protoplag 
of the plant had a distinct bearing on certain othe 
behaviors during its conjugation (Lloyd, 1924, 1926), 
I paid a good deal of attention to the matter and 
incidentally learned several things about the anin,| 
which, officially, I had no right to learn. 

Vampyrella has been regarded as homaxial (Hoog. 
enraad).? When viewed from above the animal ; 
spherical during free movement, but some facts jp. 
dicate that it has anterior-posterior polarity. If , 
central vacuole is present, this is not symmetrically 
situated. During movement forward the center of 
the vacuole is behind the topographical center of the 
animal, and kept thus, albeit the antero-posterior aris 
suffers oscillations. This movement is produced by 
long slender pseudopodia, the longest of which projec 
much further than thought by Hoogenraad (1907), 
namely, about three diameters, and the laterally py. 
jecting ones always display characteristic curvatures, 
there being in each a delicate knee-like bend evidently 
produced by the strains attending ambulation. Aside 
from pseudopodia used in walking, long ones extend 
out in all directions while doing so. 

On attacking a Spirogyra cell the apposing surface 
of the animal flattens, long pseudopodia are extended 
along the algal filament, and, becoming quite amoc. 
boid, he spreads partly around the doomed cell. The 
long pseudopodia generally disappear (Hoogenraad), 
only short ones, often pin-headed, clothing the fre 
surface. Within a minute or so the transverse walls 
of the attacked cell begin to bend gradually inward. 
By the time the limit of this buckling is reached, the 
animal suddenly swells. This results from the injec- 
tion of algal cell contents into the animal through an 
oval opening effected by digestion of the cellulose 
(Cienkowski®). The stretching of the attacked area 
of the wall during the earlier period of hydrolysis 
relieves the turgor pressure—hence the bending in- 
wards of the cell wall—due to the now superior pres- 
sure of the neighboring cells. The final bursting out- 
wards of the hydrolyzed piece of wall permits the 
sudden blowing up of the animal and at the same time 
the punctured cell is disartieulated. As soon as the 
turgor pressure is relieved, the animal begins to a¢- 
tively suck out the protoplast. Adhesion of the algal 
cytoplasm to the wall prevents its ready displacement, 
but the chloroplast is much more rapidly drawn oul. 
Within one and a half minutes after the hole bas 
been made, the whole chloroplast swells and become 


2Hoogenraad, H. R., ‘‘Einige Beobachtungen % 
Vamppyrella lateritia Leidy,’’ Arch. f. Protistenkunde, 8: 
216-224, 1907. 

8 Cienkowski, L., ‘‘Beitrage zur Kenntniss d¢ 
Monaden,’’ Archiv. f, mik, Anat. 1: 203 (218-221, pl 
12-14) 1865, 
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tubular. During conjugation there is exerted ten- 
sion on the male chloroplast, but since this does not 
cquse swelling it may be inferred that the response 
to the animal follows contact with some substance or 
sibstances derived either from the animal itself or 
from the surrounding medium. Similar swelling, for 
example, results from the ingress of salts or from 
undue pressures. After the chloroplast has been par- 
tially withdrawn, the “primordial utricle” follows, but 
rather reluctantly, and the animal has evidently con- 
siderable to do to get it all out. Sometimes he takes 
up a new stance, extending pseudopodia in new direc- 
tions for anchorage and thus readdressing himself to 
the task. These in part may be under pull; others 
seem to push, but I think act merely as guys. The 
whole of the ingested material is received into a cen- 
tral, correspondingly enlarging vacuole, and at the 
close of a course, the animal is eonsiderably swollen. 
But being a voracious beast, a single course does not 
satisfy him; he now moves off to another cell and re- 
peats the operation, which occupies about twenty min- 
utes or less, as Hoogenraad also noted. I have 
watched an animal devour four Spirogyra cells one 
after the other. The volume of a single cell being 
about ten times the original volume of the animal, 
one sees that he ingests about forty times his volume, 
most of which is water. But he does not get forty 
times as big. In fact he can be observed during a 
few minutes to decrease materially in volume, and, 
when five minutes after the end of the last courses, 
he finds himself plethorie and disposed to rest, per- 
chance to sleep and dream, and settles down to encyst- 
ment, his volume is little greater than it was at first. 
Inasmuch as Vampyrella has been supposed not to 
have contractile vacuoles, I wondered by what mech- 
anism the water was got rid of. It could hardly be 
assumed that the animal has no semipermeability. On 
watching closely an individual just after he had come 
to rest for encystment, I found, contrary to the pre- 
viously held view, (Hertwig and Lesser, Hoogenraad) 
that he has not one, but many quite, but not uni- 
formly small contractile vacuoles. I watched a large 
number of these form within the hyaline margin, and 
burst. Hertwig and Lesser saw them, but state that 
they are non-contractile. Having once seen them I 
found them without difficulty in the motile condition 
of the animal. They are so numerous and small that 
they readily eseape notice, but it seems certain that 
their combined action is rapid and efficient enough 
to rid the animal of unneeded water at a high rate. 
The whole procedure is extraordinarily like that in 
the gametes of some species of Spirogyra during con- 
‘Hertwig, R., and Lesser, E., ‘‘Uber Rhizopoden 


a S. W.,’? Arehiv. f. mik. Anat. 10: sup. 35 (61-65) 
874, 
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jugation, e.g., S. maxima, especially when the process 
is somewhat slow. During feeding, especially if the 
animal is plethoric, there usually occur vigorous spas- 
modie contractions accompanied by the ejaculation of 
excreta (presumably). This arises as a dense cloud 
of granules floating for a short space above the sur- 
face of the animal. The setting free of granules of 
this sort in fewer numbers takes place more or less 
constantly and irregularly. One pictures what hap- 
pens correctly if he sees many vacuoles contracting 
and expelling their contents at once—possibly a spe- 
cial kind of minute vacuole containing excreta. 

After the contents of the Spirogyra cell attacked 
have passed into the receptive vacuole, the chloro- 
plast rapidly shrinks into denser rounded masses and 
these are now taken into food vacuoles by moving 
toward the periphery of the animal into his cyto- 
plasm. The central vacuole meanwhile disappears. 
A fully fed animal is crowded with masses of the 
green chromatophores and the less visible protoplasm 
of the alga. The former retain their color for a long 
time (Hoogenraad states the contrary) their diges- 
tion occupying several days. While the masses of 
food are reduced in size, the containing vacuoles re- 
main of their original dimensions, becoming spherical 
only, evidently containing sap of some concentration. 

The oval resting animal—in the sense of Hertwig 
and Lesser—is covered by two membranes (Cien- 
kowski) one immediately investing him, of some thick- 
ness and rigidity, the other (velum) hanging loosely 
like a veil and serving to fasten the whole to an algal 
filament. Both of these membranes afford the cel- 
lulose reaction, not the inner merely, as stated by 
Cienkowski. 

In the resting condition the deep orange granules 
appear to increase in numbers; at all events the 
color of the animal becomes much deeper and richer. 
The pigment would seem to be carotin—Cienkowski 
and West® thought it due to the nature of its food— 
and to be in solution in an oil in minute vacuoles. 
It is not soluble in water, but it is in aleohol. It is 
not in crystalline condition. I attempted to get the 
spectrum, but failed, the amount of pigment in a 
single animal being too small to avail. 

I ean confirm Cienkowski’s statement that this 
Vampyrella is very knowing in regard to the quality 
of the contents of the Spirogyra cell. He may settle 
down for a moment on an empty cell, but he soon 
rejects it. He sucks cells, but he prefers them fresh. 

Francis E. Lioyp 

McGILL UNIVERSITY 

MONTREAL, CANADA 


5 West, G. S., ‘‘On Some British Freshwater Rhizopods 
and Heliozoa,’’ Journ. Linn. Soc. Zool., 28: 308-342 
(333) pl. 28-30, 1900-1903. 
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A NEW CONCEPTION OF THE FORMATION 
OF ARYLGUANIDINES AND ARYLISO- 
THIOCYANATES FROM ARYL- 
THIOUREAS* 

Tue fact that the four chemical reactions expressed 
below all lead to the same end products, namely iso- 


thiocyanates and guanidines, indicates that there is a 
fundamental relationship in the reaction mechanism 


[ Vou. LXIIT, No, 193) 


ing in structure to a diimidoacid-anhydride combing. 
tion, as is represented by formula I. The mothe 
substance of this hypothetical aromatie compound ;, 
expressed by formula II and its oxygen analogue by 
formula III. 

A compound having the anhydride constitution rep. 
resented by formula I would not be stable. Such , 
molecular construction represents a very labile sys. 
tem and from the evidence which has been produce 





HCl alone 
C,H;NH . C(SH) : NC,H; 


HCl and oxidizing agents—____» 0,H, NCS + (C,H,NH),C: NC,H, 
Nitrous oxide’ and sulfur 





(Diphenylthiourea) chloride 


Carbodiphenyldiimide 


of these characteristic transformations. From the 
data which are now available, it seems very clear to 
the writer that the present experimental evidence is 


C.H,.NH-C=NGH, H,N-C=NH 4H,NC =NH 
» \ . 
S S 0 
wf og / 
C.H,NH-C=NO,H,  H,N-C=NH  H,N-C=NH 
I II ° OI 


C,H,NHC = NC,H; 


| 1 (Triphenylguanidine) 





from previous researches in this laboratory on or. 
ganic compounds of this type,* it would be predicted 
that a diimidoacid-anhydride of this constitution 
would easily undergo a molecular rearrangement at 
ordinary temperature and be transformed into the 
corresponding thiourea combination represented by 
formula IV. Such a combination would be wm. 
stable in the presence of acids and easily undergo 
hydrolysis with formation of an isothiocyanate and 


x C,H,;NH . cs x N(C,H;) » C(NHC,H;) ° NC,H, 


VA 
C,H,NHC = NC,H; 


in support of the conclusion that these thiourea com- 
binations interact, in all these four reactions, in their 
pseudo or thiol form. If such a conclusion be ac- 
cepted, it is then possible to introduce a further and 
more significant conception that leads to a new for- 
mulation of these changes and which enables one 
to obtain a clearer insight into the true mechan- 
ism of these type reactions. If now, the pseudo- 
thiourea molecule is accepted as the reactive unit, 
then each one of these four changes can easily be 
formulated in accordance with a definite and common 
reaction-mechanism by simply assuming the forma- 
tion of a common intermediate compound correspond- 


IV 


a triarylguanidine. In fact, it now seems very proba- 
ble that Weith,* in his early work on aromatic 
thioureas, was actually dealing with both of these 
molecular constructions in his experiment demonstrat- 
ing the behavior of ecarbodiphenyldiimide towards 
diphenylthiourea, and that his final produects—pheny!- 
isothiocyanate and triphenylguanidine—resulted from 
acid hydrolysis of the thiourea IV. 

According to the above interpretation of these re 
actions, the complete hydrolysis of diphenylthiourea 
with hydrochloric acid in the presence or absence of 
an oxidizing agent would be expressed as follows: 





C,H,N = C,H,N — WA NC,H, 
CSH + HCl ———> H,S+ .§-C 
C,H,.NH / C,H,NH / \NHC,A, 


C,H,NHCSN (C,H,)C(NHC,H,) : NC,H; ———>C,H,NCS + (C,H,NH),C: NC,H, 


Yate UNIVERSITY Treat B. JOHNSON 


8 Wheeler and Johnson, Amer. Chem. Jour., 30, % 
(1903) ; Jamieson, J. Amer. Chem. Soc., 26, 177 (1904): 
4 Ber., 9, 810 (1876). 


* Contribution from the Department of Chemistry, 
Yale University. 


1 Hofmann, Ber., 2, 458 (1869). 
2 Claus, Ber., 4, 143 (1871); Krall, Ber., 4, 99 (1871). 
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